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TITLE VARIABLE RATIO MULTI-GEAR 

The same page numbers are used as the previous applications where 
possible. 

Some of the previously accepted and published patent applications are 
included or referred to. 

The Converter Full Patent similar to the sealed Petty is included with the 
correction to the third claim as mentioned, replacing the word "the" with 
"or" on line 20. 

There is also included the option that the mechanical variable ratio design 

described in P.C.T/AU02/ 00305 (or for any of these patent application 

designs) as operating not necessarily with slip, i.e. may operate, and be 

further advanced using a Variator or similar. 

Page IB, A Power Converter description is included as before. 

There is the hydraulic enhancement for optional bike use. 

There is also the amended uncorrected 93246/98 Patent and Claims. 

Some which were in some cases said to go beyond the original disclosure 

by the examiners and therefore advice was given that a new application 

should be applied for these itemised parts. 

A combination of these several fundamental areas of techno wlegy may be 
integrated, together with further advancement 

A summary of some of the past and also the present advancement 
follows. 

The drawings numbers could refer to any of the applications. 



SUMMARY OF TRANSMISSION 
As well as being able to be placed anywhere between the power source or 
sources and the load or loads, the fundamental enormous Historic 
advance is to provide infinitely variable speed drives on one axis for 
everything that moves, such as windmills mobiles and all vehicles. One 
of the breakthroughs that this transmission represents is that it is also 
stepping up as from 1973 prior art described on page 1 of AU 93246/9S 
herewith referring to patent A 465202/73 by "Eaton Corporation" 
describing a powerful, self-contained freewheeling two speed motor 
wheel only requiring one power source. However their transmission only 
becomes practical due to the quick reversibility provided by a hydraulic 
motor. 

hi order to similarly provide fixed ratios from one end, multiple 
concentric inputs/output carriers/cages can be provided allowing any 
single power source to provide sequential steps in ratios by clutching 
these together with the body sequentially with one way restrictions, with 
reference to frame, or ground. This is without having to reverse the 
power source direction as has been necessary previously with the Eaton 
drive. 

However, the present invention can further include the ability to bring the 
load right up to a 1 to 1 ratio with any chosen single power source, at 
which time there are minimal or no wearing parts as there can be a direct 
coupling between power source and wheel/load. 

Added features such as providing a reverse gear from one same end, 
optionally motor braking or freewheeling is also available. Everything 
can even be within the wheel if required, or this transmission may be 
supporting the wheel and combining the single power source. The power 
source could support everything, or this transmission can be inside the 
power source. 
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With a single power source by providing more gear transitions by 
restricting reversing of contra-rotating components until inbuilt sequential 
design allows overtaking of the one way restriction, as the input rotational 
speed exceeds the one way components restrictions until each next 
transition is reached. There are also various types of one way control and 
any type of sprag clutches may be used, some others are described in 
Arthur Woodbridge's patents numbered on page I of my first patent 
following. 

An example can be better understood by referring to the patent drawings 
4, (left side of page, being fig. 4A (Fig 1) and similarly as in fig 6, (Fig 
2) by referring to the left side of the drawing shown able to be split in the 
centre at the flange shown (left side 10 $ or 5 abc) (right side, 5/2, to be 
numbered 30) and able to optionally drive the load with the body, (as in 
4 A, which indeed could also be part of the wheel or within the wheel or 
support the wheel). This is similarly shown in fig 4A)(Fig 1) which 
shows a first rotor driving the "no. 1 inner cam 3a** (17), with the body 
shown here having a keyway output shaft. Fig 6 also shows input (13) 
that similarly drives "No. 1 inner cam 3a 9 ' and also here however it drives 
another cam 3/2 (37). These items are shown here numbered in italics in 
the new amended drawings with the "input" I as the centre shaft 
numbered 13, with a second input cam (37 to be numbered) with a 
second keyway to the shaft shown, providing more alternative output 
ratios. 

In a simple operating example a first centrifugal or manual clutch (not 
shown) could allow an I.C. motor (not shown), to idle. Refer to Fig 4A> 
(1), If the rotational force is applied to Item 1 (13) and cam 3a (17) with a 
reverse rotational restriction placed on the D6 (22) component, referenced 
to ground, then a geared torque will be applied to the body 5a and b (21). 
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providing the first geared transition. A corresponding reverse rotation 
will also commence in the other input/output cam 3b/rotor (cam 16). In 
one simple method, a centrifugal frictionaJ clutch between the centre 
shaft item 1 (13) and this second cam 3b (16) could very simply bring the 
body up to a 1 to 1 ratio with the input source, by restricting the reverse 
rotation of (16) and thus driving cam (16) forward. This also causes the 
D6 (22) component to start a forward rotation leaving the one-way 
restriction, thereby further propelling the body (21) forward. Energy 
storage can also be propelled by this cam 3b (cam 16), also combined 
self-starters and regenerators for I.C. Motors, flywheels or similar, or a 
second input rotor (15) as shown_(HYBRID DRIVES ARE VERY 
COMPATABLE WITH THIS INVENTION) 

In another method, the spaces between the rollers and scallops (20 and 
21) driven by the inner cam (17) can provide a pumping action during the 
first transition, with even just the lubricant which could be channelled 
between the rollers and scallops (19,21) of the 3b (cant 16) and body. By 
discreet design, me pumping pressure could "motor" this cam (16). With 
the increase of rotational speed of the body and centrifugally channelling 
the oil to provide the motoring of the cam (16), this could also be 
designed to provide automatic governing, such as by allowing the rotation 
speed of the cam to slip in proportion relative to the rotation speed of the 
load. More complex centrifugal governing of many types can be used, 
such as using special flow valves and control valves. Internal or external 
energy storage can be combined, such as described throughout this patent 
By incorporating more concentric accesses to cages more sequential steps 
can be allowed for as for example each one way clutching point being 
automatically (or manually selected) is exceeded by the input speed. 
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A reverse gear can further be provided from the one end and can be 
actuated by restricting the rotation of this added input which can be 
concentrically accessed beside the others, and having the suitable forward 
rotating ratio chosen between carrier and body, similarly to the reverse 
rotating ratio of the cam (16). 

Multiple cage/carriers can be used so that multiple gears can be obtained 
from multiple transitions, concentrically accessed. 
Alternatively the load or wheel can be taken from item 2 or 4 on Fig 6 
(28 or 29 of Fig 2) (further the load can be through any couplings and/or 
to other axis). 

Though there are many options shown, there is also provided a historic 
breakthrough in driving a load directly without necessarily the need for 
even a housing/box. This allows for extremely high speed/frequency 
motors with for example, only the relative speed difference between the 
input and output to cater for when relating to the support required. 
The great advance is that the intrinsic nature of this fixed ratio gear 
design allows the multiple gearing inputs and outputs to become 
dynamically interrelated, the components of all the relative reference 
points can be exploited as they are all moving relative to each other. 

The gear shafts can be massive where required for extremely low ratio 
leverage enabling the whole structure of the machines to be "alive". 
Some hybrid description of this invention given on page 34/2 from line 
11 to 29 was given by a highly respected Engineering Professor He 
suggested it as an advancement for Toyota and is very appropriate, 
particularly with reference to their hybrid drives. 

Many energy storage and integration of rotational force options are 
possible. Governor action can further be controlled by the intrinsic 
dynamic nature of the transmission having fixed ratios, which may 



ccntri&gally equalise the inputs and outputs far optimum operation. 
(Electronic control for optimum performance together with maximum 
efficiency is extremely complementary to this transmission and relatively 
low cost; with manual over-riding being available). 
Further describing it also as a "Pulley" system he further explained how 
some of the mote exciting features of the dynamic component of this 
invention can be better understood, by viewing Fig 6 as showing an 
"internal view" Fig 12 as showing an "external view" (the three 
dimensional view being seen for example by looking at Fig 30, showing 
the car and passengers tiling into the corner like a motor-cycle instead of 
throwing out) 

Other advanced body shapes and structures may be used such as for 
strength, low wind resistance ease of manufacture. By using the 
extremely indestructible structural shape which may be understood as a 
THREE IN ONE structure which provides the minimum surface area to 
maximum capacity and may be understood to have physical, scientific, 
chemical and spiritual dimensions and connotations. Three equilateral 
triangles form the basis of this structure with the ability to view right 
around a 360-degree path in any direction in our three dimensional world, 
called a tetrahedron. However in order to provide substance and 
capacity, we have to have a fourth side, (which can be positioned 
anywhere from infinity to infinity) this fourth side is also an equilateral 
triangle. Einstein postulated that our world is three-dimensional, where a 
fourth dimension can be understood as being time. 
A scientist together with a group of researchers are claiming enhanced 
water as available from the Hunza Valley as able to provide the elixir if 
life. The structure of the water molecule is changed and cannot be 
demonstrated or shown as normally on a flat surface, but described as 
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having an extra electron and needing a tetrahedron to show the molecular 
structure. (As yet to be successfully provided and transported to reach the 
consumer economically.) 

This tetrahedron structure further can be extended into as many more of 
these triangles if required thereby providing extremely strong enclosures. 
Rectangular connecting panels for extending enclosures for example for 
building longer high-speed vehicles would be one option. 
The bodies of this transmission may be manufactured by any known 
method, being described as "laminated", the scallops or ring-gear may be 
provided side by side in any known method where there is no rotational 
movement in between them. 

As described previously they can be inside the wheel, the scallops can be 
machined inside the wheel hub, inside complete with motor, ( or contra- 
rotating motor). Or other epi-cyclic designs could be used where the 
bodies may be, for example within each other. Or pump combinations 
may be used without differentiating from the present invention. 
(There is the exception shown in for example in Fig 1 1 where there is a 
flange showing very clearly where such a split would be such as for fens 
or similar. However the latest Patent P.C.T. 00305 does have a split 
body; but between the first epicyclic movement double carrier as an 
alternative design). Any number of ring gear/scallops could be 
manufactured in one piece, simply bolted together or slid into rotational 
restricting cavities, or enclosed (see inserts to add or change ratios in item 
32 page 42 or page 7Lline 2\\ or any other epicyclic design may be used 
such as described in page I of this patent. 

Some wording used in this patent such as " heterodyning** can be better 
understood by referring to the description as understood by a "Technical 
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electronics instructor" on page 45, line 22, also see a motor designers 
description on page 22 line 16. Mechanical Engineering people may 
understand "heterodyning" better perhaps as a type of multiple 
resonances. 

Another simple way of understanding the simplicity of this invention is as 
a type of Yo-Yo action performed on one axis, able to combine with 
many others 
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(57) Abstract: A variable ratio transmission having an input (14) and an 
output (21) and being of the epicyclic type involving a sun element (17, 
16)), a ring element (21) and a planet earner element (22) in each of at 
least first (11) and second (12) unequal co-axial epicyclic assemblies, a 
second rotating element (22) of the first assembly (1 1) and a second rotat- 
ing element (22) of the second assembly (12) being constrained to rotate 
at a common angular velocity, and control means (25) for progessively 
changing the gear ratio applied to a load connected to the first rotating ele- 
ment (21) of the first assembly (11), characterised in that the first rotating 
elements (21) are unequal pairs of the same mechanical elements of the 
respective assemblies (11, 12) and in conjunction with respective second 
rotating elements (22) each represents different respective fixed gear ra- 
tios relative to the input (14) and the output (21) of the transmission, the 
second rotating elements (22) are unequal pairs of the same mechanical el- 
ements of the respective assemblies (1 1, 12) and in conjunction respective 
said first rotating elements (21), each represents fixed gear ratios between 
the input (14) and output (21), the control means (23, 25) operable to pro- 
gressively increase or decrease the output gear ratio as operation demands. 
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VARIABLE RATIO MULTI-GEAR 

TECHNICAL FIELD OF THE INVENTION 
This invention relates to a variable speed transmission of the epicyclic type. 

5 

BACKGROUND TO THE INVENTION 
Epicyclic gear trains, also referred to as planetary gear trains, are those in 
which one or more gear elements orbit about the central axis of the train. Thus, they 
differ from an ordinary train by having a moving axis or axes. The trains involve the 
10 interaction of three mechanically distinct rotating elements, namely a sun-element, a 
ring-element and a planet-carrier-element. The planet-carrier-element being a link 
that mounts one or more planet elements. 

Epicyclic gear trains are, fundamentally, two-degree-of-freedom systems. 
Therefore, two inputs are required before they can be uniquely analysed. Quite 
15 frequently a fixed gear is included in the train. Its angular velocity is zero, but this 
zero value constitutes one of the Input values. Any sun-element, ring-element or 
planet carrier-element can serve as an input or output. 
The equation for Power is: 
P = T*co 

20 Where P = Power 

T = Torque 
<» = angular velocity 
The power through any of the rotating elements of the epicyclic gear train 
therefore is proportional to the torque and angular velocity of the element. Power is 
25 conserved through any system meaning that the power into a system equals the 

power out of that system. Some of the energy transferred through the system may be 
dissipated or stored as non-useful energy and therefore the useful power output from 
a system may be different to the power into the system. . 
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If an epicyclic train with one of the degrees-ottreedom constrained from 
rotating has the resistive torque acting on its output reduced, and the input power 
remains the same, the speed of the output will increase. The power in equals the 
power out and assuming that the dissipatrve power is small relative to the input 

5 power, the useful power out will be similar to the power In. The fixed ratio of output to 
input means that a change of torque at the output means a changed torque 
requirement at the input. If the input power is constant then if one of either the input 
torque or angular velocity changes then the other will adjust also. So the input 
angular velocity increases so that the product of the input torque and angular velocity 

10 remains the same. If further the input angular velocity remains constant, then as the 
resistive torque acting on the output is reduced further, the element constrained from 
rotation can be released and the power not used at the input can be diverted to that 
element in such a way that it uses the power to increase its speed and therefore 
increase the output speed. 

15 An object of the present invention is to use the balancing of power discussed 

above to provide a variable speed transmission of the epicyclic type as a useful 
alternative to the prior art. 

OUTLINE OF THE INVENTION 
20 This invention relates to devices for the transmission of mechanical power, in the 
form of rotational motion. In particular, it is directed to the transmission of power 
between one or more motive sources and one or more resistive torques (loads) to 
provide a device which can provide, in a preferred form, continuously variable ratios 
between the angular velocity at an output to the angular velocity of an Input. The 
25 continuously variable ratios can be selected manually, or in a preferred form 

automatically by self-regulating means, and can provide variable output angylar 
velocity and variable torque multiplication. 

The present invention finds uses in many applications including electronic, 
hydraulic and mechanical Examples of similar drives are Australian patents 607822 
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and 613927 as spin control differentials for vehicles and couplings. Australian patent 
607822 protects the use of a double cam, which enables ratios that would not be 
practical with the use of a single cam where cycloidal elements are used and the 
double cam enables balancing. Australian patent 607822 describes the use of certain 
5 types of sprag-clutches. The Australian patent 607822 has been assigned to M.L.S. 
Dean. Eaton Corporation has an Australian Patent number 465202 based on a 
planetary drive that has a sun gear, a ring gear and a planet carrier. Sumitomo Heavy 
Industries Ltd, Japan, under the name "Cyciodrive" manufacture examples of 
planetary drives. 

10 Although planetary gears are known, the known prior art gears have failed to 

take advantage of certain of their features, in particular, the contra-rotational nature of 
the input and output shafts being on the same axis. This invention optionally provides 
In a one-body transmission a more practical way of supporting the load from one side 
than known prior art. It also can provide a continuously variable ratio from one input 

15 and can have this variable ratio controlled by a control means that does not 
necessarily rely on slippage and has the capabilities of being self-regulating. 

The invention is capable of absorbing energy from the load connected too an 
output or supplying energy to an output, thus providing regenerative braking or 
acceleration according to an output power demand. 

20 

In one aspect the invention provides a variable speed transmission having at 
least one input and at least one output and being of the epicyclic type using toothed 
gearing or preferably cycloidal arrangements involving interaction of three 
mechanically distinct rotating elements, namely a sun element, a ring element and a 
25 planet carrier element in each of at least first and second unequal co-axial epicyclic 
assemblies, a first rotating element of the first assembly free to rotate and a first 
rotating element of the second assembly constrained to rotate at a controlled angular 
velocity relative to a fixed frame of reference , a second rotating element of the first 
assembly and a second rotating element of the second assembly being constrained 
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to rotate at a common angular velocity, and control means for progressively changing 
the gear ratio applied to a load connected the first rotating element of the first 
assembly of the Variable Ratio Multi-gear characterised in that the first rotating 
elements are unequal pairs of the same mechanical elements of the respective 
5 assemblies and in conjunction with respective second rotating elements each 

represent different respective fixed gear ratios relative to the input and the output of 
the Variable Ratio Multi-gear, the second rotating elements are unequal pairs of the 
same mechanical elements of the respective assemblies and in conjunction with 
respective said first rotating elements each represent fixed gear ratios between the 
10 input and the output of the Variable Ratio Multi-gear, a third element of the second 
assembly rotating at a controlled angular velocity.the control means being operative 
to progressively increase or decrease the output gear ratio automatically In 
accordance with the demand. 

In the description "output higher gear stage of operation" means "higher" in 
the sense of a gear ratio approaching 1:1 ratio as input to output, while "output low 
gear stage of operation" means an output gearing in the opposite sense generally 
corresponding to a lower output angular velocity. 

The first rotating elements are typically the ring elements of the respective 
assemblies. The ring elements are preferably outer bodies having spaced endless 
scallop guides, each scallop guide having a relatively unequal number of scallops to 
rollers in either side depending on the required gear ratios for a particular application 
and the guides being adapted to receive sets of planet rollers of the planet carrier 
elements. 

The second rotating elements are typically the planet carrier elements of the 
respective assemblies. The planet carrier elements are typically formed as an integral 
unit housing spaced sets of rollers with relatively unequal numbers relative to the 
number of scallops, with the rollers corresponding to the planets of each assembly, 
the rollers bridging between the scallop guides of the outer bodies and the third 
elements of the assemblies. The planet carrier Is preferably constrained by a rotation 
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blocking means to travel in one direction only. The rotation blocking means is 
preferably a selective rotation blocking means enabling selection of rotation of the 
second rotating elements in forward or reverse direction. The rotation blocking means 
may in some applications be allowed to rotate at a controlled angular velocity in the 
6 direction that it is blocking to enable a further reduced output low gear stage of 
operation. 

The third elements of the assemblies are typically sun elements in the form of 
respective cams, with at least one cam and in practical terms both cams typically 
having a roller bearing or bush assembly separating the cam into an inner cam and a 
10 cam ring able to travel opposite the direction of the inner cam. 

The control means can be any means that enables a variable rotation to be 
supplied to the third element of the second assembly across a continuous range of 
output gear ratios between zero and a speed that causes the planet carrier element 
angular velocity to equal the angular velocity of the third element of the first 
15 assembly. 

Modules made up of the first and second assemblies can be employed in various 
arrangements with various inputs and outputs and connections between modules for 
various applications. What is common is that each of the first and second assemblies 
of each module share a common planet element, the first element of the first 

20 assembly is connected to the load directly or to another module and the first element 
of the second assembly has its angular velocity controlled relative to a fixed frame of 
reference which the angular velocity for some applications will be zero relative to a 
fixed frame of reference, the third element of the second assembly has Its angular 
velocity controlled relative to the third element of the first assembly and may vary or 

25 not vary proportionally to the angular velocity of the third element of the first 
assembly. The control of the angular velocity of the first element of the second 
assembly relative to a fixed frame of reference can be done by a plethora of means 
including hydraulics with the displaced hydraulic fluid being directed so as to use the 
power in the fluid to add to the Input power. 
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In practice for some applications there may need to be a braking system that 
connects the first element of the first assembly to the third element of the first 
assembly or directly to the input to stop an overrun situation where the input angular 
velocity to the third element of the first assembly has been reduced and the inertia of 
5 elements connected to the first element of the first assembly needs to be controlled. 

BRIEF DESCRIPTION OF THE DRAWING 
Figure 1 has been given as an illustrative example of the present invention 
and many variations and modifications thereto will be apparent to those skilled in the 
10 art without departing from the broad ambit and scope of the invention as herein set 
out in the appended claims. Figure 1 is a variation indicated in the diagram previously 
labelled Figure 4A. The variations of Figure 4A were indicated by the element 
numbering system. The following table shows the correlation between the element 
numbers in Figure 1 and those in the diagram previously labelled Figure 4A. 

15 



Figure 4A 
Element 
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Cam - Sun Element 
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Cam - Sun Element 


6b 


21 


Body (Output) - Ring Element (scallops are 
indicated as 9 in Figure 4A) 
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Body - Ring Element (scallops are indicated as 9 
in Figure 4A) 
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14 


Rotor 


15 


15 


Rotor 


D6 


22 


Cage - Combined Carrier Element for 
assemblies 11 and 12. 
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METHOD OF PERFORMANCE 
In the example illustrated in Figure 1, the module employs first and second 
unequal co-axial eplcyclic assemblies (11) and (12), these are both of the cycioidal 
5 type, that Is, employing scallops and rollers. 

Modules employed will vary in specific arrangement for other applications. 
What Is common is that each of the assemblies (1 1) and (12) share a common planet 
element. The sun elements are separate cams, rollers bridge between the cams and 
the scallops. The planet element comprises a planet earner bridging axially between 
10 the assemblies having opposite sides which are relatively unequal in terms of the 
number of rollers to the number of scallops earned by the planet carrier, while the 
ring element comprises an outer body having scallops arranged so the assemblies 
each represent different fixed ratios relative to an input and an output. 

This means the planet carriers of the two assemblies are constrained to rotate 
16 at the same angular velocity. In the illustrated embodiment the angular velocity of the 
output (21) could be zero. 

In each assembly the cams are eccentric cams which rotate in co-operation 
with the scallops and roller configuration of the respective assemblies. One of the 
cams is driven by an input shaft, this will cause the output, that is the outer body, to 
20 rotate while the other cam rotates according to a variable ratio which may be 

connected to the same input as the other cam. The output gear ratio is influenced by 
the angular velocity of the second cam, thus various arrangements for applying a 
variable ratio to the second cam will influence the output in a controllable fashion 
according to demand. 

25 While the above description deals with the general features involved, the 

following description will enable understanding of the application of the invention to 
the specific application of Figure 1 

Figure 1 shows a Variable Ratio Multi-gear multi-gear according to the 
invention an input, which Is a rotor (14) an output (21) and electrical coil and 
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permanent magnet arrangements (23 - 25) that apply torques respectively to rotors 
(14, 15) and a planet element in the form of a cage (22). 

Items (23), (24) and (25) are arrangements of permanent magnets and 
electrical coils so that with electricity flowing through the coils, interacting magnetic 
fields are produced which cause a torque on the rotors (14), (15) and cage (22) 
respectively. The electricity supply can be adjusted individually for each of items (23) 
to (25). The electrical coil and permanent magnet arrangements (23 - 25) could be 
replaced by any type of motive sources and could be connected to the cams (16) and 
(17) in a plethora of ways. 

The body (26) can be split at the dashed vertical dashed line (shown at the 
top and bottom of body (26)) and the left part of body (26) held relative to a fixed 
frame of reference and the right part being constrained to rotate about the same axis 
as cams (16) and (17) at a controlled angular velocity relative to the left part of body 
(26). The body (26) would be most likely split as described above in an arrangement 
where the input to cam (16) was constant or fixed at a constant ratio to the angular 
velocity of cam (17). In the following example the body (26) is not split and the whole 
of body (26) is held relative to a fixed frame of reference. 

The rotor (14) and input shaft (13) are combined as an integrated part in this 
module. As an alternative, the rotor (14) could be removed and the input could be 
solely from an external motive source driving the input shaft (13). The point Is the 
module comprising the groupings (1 1) and (12) remains the same. 

Assembly (1 1) is the first unequal coaxial assembly and comprises of a cam 
{sun-element} (17), bearing (18) and rollers {planet-element} (20). The cam (17) is 
fixed to the input shaft (13), which is therefore fixed to the input. The bearing (18) has 
an inner sleeve fitted to the outer diameter of the cam (17). The bearing has an outer 
sleeve, the outer sleeve of the bearing (18) makes contact with the rollers (20). As 
the input rotates, the cam (17) causes the bearing (18) to move in an eccentric 
fashion. This causes the rollers (20) to be cyclically displaced away and towards the 
central axis of the Variable Ratio Multi-gear, the total displacement relative to this 



i 



I • 



WO 02/075180 



9 



PCT/AU02/00305 



central axis, being twice the cam axis offset from this axis. The rollers (20) are 
located in equally spaced guides in the cage {planet element} (22). The rollers (20) 
make contact with scallops in the output {ring element}(21). For both assemblies (1 1 
& 12), the number of scallops relative to the number rollers in contact with the 
5 scallops, determines the direction of rotation it would rotate the cage (22) if the body 
the rollers act against, bodies (21) and (26), were held still One more scallop than 
the number of rollers gives a cage rotation direction the opposite to the cam rotation. 
One less scallop than the number of rollers would give a cage rotation the same as 
the cam rotation. The scallops are so shaped that as the rollers are acted on by the 

10 cam, the scallops rotate relative to the cage at a constant angular velocity ratio to that 
of the cam. The action between the cam (17), bearing (18) and rollers (20) against 
the output (21), causes an equal and opposite reaction on the cage (22), tending to 
rotate it in the opposite direction to the rotation of the output (21). The cage (22) is 
constrained by a rotation blocking means (not shown) in such a way as to allow the 

15 cage (22) to only rotate in a direction the same as the output (21) and optionally at a 
controlled angular velocity in the direction that it is blocking. Therefore because of the 
reactive forces, the cage (22) will be held against the rotation blocking means with 
just the actions of assembly (1 1) alone. The magnetic effects caused by items (25) 
can drive the cage (22) (with the same action as (23) does on item (14)). The torque 

20 caused by items (25) would need to be higher relative to the torque required at the 
cams (16) and (17) and so is an ancillary action and not necessary for the central 
concept of the present invention although it may be necessary for some applications 
to include it. The rollers will rotate about there own axis as they move in relation to 
the scallops. The bearing (18), is added to eliminate the sliding action of roller (20) 

25 against cam (17), which would occur (If they were in direct contact) because of the 
difference In the direction of there angular rotations. The output (21) is constrained to 
rotate about the central axis of the input shaft (13). The cyclical movement of the 
rollers (20) acting on the scallops alone, causes the output (21) to rotate at a reduced 
rotational speed depending on the number of rollers and scallops. 
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For example, If the cage (22) is constrained from being able to rotate, and if 
assembly 11 has four rollers (20), and there are five scallops in the output (21), the 
ratio would be one output (21) revolution for even/ five revolutions of the cam (17) 
with the output (21) rotating in the same direction as the cam (17). If the output (21) 
was held and the cage (22) free to rotate, the ratio would be one cage (22) rotation 
for every four of the cam (1 6) in the opposite direction of rotation to cam (16). The 
rotation blocking means discussed above would normally block this rotation although 
the direction that is blocked will have to be changed to allow reversing or other 
functions. 

Assembly (12) is the second unequal coaxial assembly and comprises of a 
cam (16), and rollers (19). The scallops in the output (21) make contact with the 
rollers (19) which make contact with the cam (16). The cam (16) is fixed to the rotor 
(15). The rotor (15) drives cam (16) through the action of the magnet and coil 
arrangement (24). A bearing could be optionally fitted to the outside diameter of the 
cam (16). The relative number of scallops and rollers for assembly (12) are different 
to the numbers for assembly (1 1). The rollers are located in equally spaced guides in 
the cage (22). The cage therefore bridges axlally between assemblies (11) and (12) 
and the rollers (19) are constrained to rotate at the same angular velocity about the 
central axis of the input shaft (13) as the rollers (20) of assembly (11). The numbers 
of scallops and rollers are such that if the body (26) is constrained from being able to 
rotate, the action of the cam (16) against the rollers (19) and the consequential rollers 
(19) against the scallops in body (26) will cause the cage (22) to rotate In the same 
direction as the cams (16) and (17). The action of cam (17) therefore tries to rotate 
the cage (22) against the rotation blocking means and cam (16) tries to rotate the 
25 cage (22) away from the rotation blocking means. 

For example, if the body (26) is constrained from being able to rotate, and the 
cage (22) free to rotate and if assembly (12) has four rollers (20), and there are three 
scallops in the body (26) the ratio would be one cage (22) revolution for every four* 
revolutions of the cam (16), with the cage (22) rotating in the same direction as the 



15 



20 



WO 02/075180 PCT/AU02/00305 

11 

cams (16) and (17). This fs the same ratio that cam (17) would rotate the cage (22) if 
the output (21) is constrained from rotating, but in the opposite direction to the action 
of cam (16). Therefore with the same torque input to both cams (16) & (17) then the 
torque by cam (17) tending to hold the cage (22) against the rotation blocking means 
5 will be balanced by the torque by cam (16) tending to lift the cage (22) away from the 
rotation blocking means. 

If the assembly (11) cam (17) is caused to rotate, the output (21) will rotate at 
another angular velocity, being a fixed ratio to the input angular velocity. The 
assembly (12) cam (16) will rotate at an angular velocity dependent on the input from 

10 the magnet and coil arrangement (24), and for the central concept of this 

arrangement, in the same direction to cam (17). The cam (16) will have no effect on 
the output angular velocity until the electrical coils of items (24) are activated. With 
the electrical coils activated, a torque is transmitted through the rotor (15) to the cam 
(16). The electrical coils could be activated so that the torque acts in the same or 

15 opposite direction as the rotation of the cam (17). The torque in this arrangement 

would act in the same direction as the rotation of the cam (17), the output (21) would 
rotate at the angular velocity determined by the fixed ratio but with an increased 
rotation dependent on the amount of rotation contributed by the action of items (24) 
on cam (16) (via the rotor (15)) onto the cage (22). . It is the rotation of the cage (22) 

20 that causes the output to increase its angular velocity relative to the input angular 
velocity. When the angular velocity of the cage (22) reaches the same angular 
velocity of cam (17) there is no relative difference in angular velocities between the 
two, therefore the output (21) will rotate at the same angular velocity as the input 
(13). Any angular velocity of the cage (22) between zero and the angular velocity of 

25 the input will give an angular velocity of the output (21) between a ratio determined by 
the fixed ratio of assembly (1 1) and the angular velocity of the Input If the 
arrangement shown in Figure 1 is operating with the maximum possible power supply 
to the electrical coils and the input (13) Is rotating at a constant angular velocity, then 
there would need to be a relative reduction in the output (21) resistive torque 
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(hereafter called the 'load*) before the coils of items (24) would be supplied power. 
With a reduction in load, the torque required by cam (17) reduces because of the 
fixed ratio of assembly (1 1). The power required by the coils of items (25) therefore is 
reduced. When the reduction in load is of a sufficient value that the power not used 
i by the coils of items (25) can be used by the coils of items (24) to provide enough 
torque to cam (16) to rotate the cage (22) away from the rotation blocking means, 
then power is supplied to the coils of items (24). The output gear ratio therefore can 
be progressively decreased from the fixed ratio of the first assembly to a 1 :1 ratio by 
progressively increasing the torque acting on the cam (16) from zero to a value that 
causes the cage (22) to rotate at the same speed as the input (13). The output torque 
is inversely proportional to the output angular velocity. 



Whilst the above has been given by way of illustrative example of the present 
invention many variations and modifications thereto will be apparent to those skilled 
15 in the art without departing from the broad ambit and scope of the invention as herein 
set out in the appended claims. 
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CLAIMS: 

1 . A Variable Ratio Multi-gear having an input and an output and being of the 
epicyclic type Involving interaction of three mechanically distinct rotating elements, 
namely a sun element, a ring element and a planet carrier element in each of at least 
first and second unequal co-axial epicyclic assemblies, a second rotating element of 
the first assembly and a second rotating element of the second assembly being 
constrained to rotate at a common angular velocity, and control means for 
progressively changing the gear ratio applied to a load connected to the first rotating 
element of the first assembly of the Variable Ratio Multi-gear characterised in that the 
first rotating elements are unequal pairs of the same mechanical elements of the 
respective assemblies and in conjunction with respective second rotating elements 
each represent different respective fixed gear ratios relative to the input and the 
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output of the Variable Ratio Multi-gear, the second rotating elements are unequal 
pairs of the same mechanical elements of the respective assemblies and in 
conjunction with respective said first rotating elements each represent fixed gear 
ratios between the input and the output of the Variable Ratio Multi-gear, the control 
5 means being operative to progressively increase or decrease the output gear ratio in 
accordance with the demand for an output lower or higher gear stage of operation. 

2. The Variable Ratio Multi-gear according to claim 1 wherein the first rotating 
elements are the ring elements of the respective assemblies, the ring elements being 
outer bodies having spaced endless scallop guides, each scallop guide having 

10 unequal numbers of scallops and the guides being adapted to receive sets of planet 
rollers of the planet carrier elements, the second rotating elements being planet 
carrier elements of the respective assemblies, the planet carrier elements housing 
spaced sets of rollers of unequal numbers of rollers corresponding to the planets of 
each assembly, the rollers bridging between the scallop guides of the outer bodies 

15 and the third elements of the assemblies, the planet carrier elements being 

constrained by a rotation blocking means allowing rotation in one direction and a 
controlled rotation in the other direction, the third elements of the assemblies being 
sun elements in the form of respective cams. 

3, The Variable Ratio Multi-gear according to claim 1 wherein the first rotating 
20 elements are the ring elements of the respective assemblies, the ring elements being 

outer bodies having spaced endless scallop guides, each scallop guide having 
unequal numbers of scallops and the guides being adapted to receive sets of planet 
rollers of the planet carrier elements, the second rotating elements being planet 
carrier elements of the respective assemblies, the planet carrier elements housing 
25 spaced sets of rollers of unequal numbers of rollers corresponding to the planets of 
each assembly, the rollers bridging between the scallop guides of the outer bodies 
and the third elements of the assemblies, the planet carrier elements being 
constrained by a notation blocking means allowing rotation in one direction and a 
controlled rotation in the other direction, the third elements of the assemblies being 
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sun elements in the form of respective cams, the control means being operable to 
supply a variable rotation to the third element of the second assembly across a 
continuous range of output gear ratios between low and high angular velocities at 
respective predetermined low and high output angular velocities. 
5 4. The Variable Ratio Multi-gear according to claim 1 wherein the first rotating 
elements are the ring elements of the respective assemblies, the ring elements being 
outer bodies having spaced endless scallop guides, each scallop guide having 
unequal numbers of scallops and the guides being adapted to receive sets of planet 
rollers of the planet carrier elements, the first rotating element of the second 

1 o assembly constrained to a fixed frame of reference, the second rotating elements 
. being planet carrier elements of the respective assemblies, the planet carrier 
elements housing spaced sets of rollers of unequal numbers of rollers corresponding 
to the planets of each assembly, the rollers bridging between the scallop guides of 
the outer bodies and the third elements of the assemblies, the planet carrier elements 

15 being constrained by a rotation blocking means allowing rotation in one direction and 
a controlled rotation in the other direction, the third elements of the assemblies being 
sun elements in the form of respective cams, a third element of the second assembly 
rotating at a controlled angular velocity the control means being operative to 
progressively increase or decrease the output gear ratio in accordance with the 

20 demand for an output lower or higher gear stage of operation. 

5. The Variable Ratio Multi-gear according to claim 1 wherein the first rotating 
elements are the ring elements of the respective assemblies, the ring elements being 
outer bodies having spaced endless scallop guides, each scallop guide having 
unequal numbers of scallops and the guides being adapted to receive sets of planet 

25 rollers of the planet carrier elements, the second rotating elements being planet 
carrier elements of the respective assemblies, the planet carrier elements housing 
spaced sets of rollers of unequal numbers of rollers corresponding to the planets of 
each assembly, the rollers bridging between the scallop guides of the outer bodies 
and the third elements of the assemblies, the planet carrier elements being 
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constrained by a rotation blocking means allowing rotation in one direction and a 
controlled rotation in the other direction, the third elements of the assemblies being 
sun elements in the form of respective cams, the third element of the second element 
assembly being constrained to rotate at a respective fixed gear ratio relative to an 
input to the Variable Ratio Multi-gear, the control means being operable to supply a 
variable rotation to the first element of the second assembly across a continuous 
range of output gear ratios between low and high angular velocities at respective 
predetermined low and high output angular velocities. 
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AMENDED CLAIMS 

[received by the International Bureau on 16 My 2002 (16.07.02); 
original claims 1-5 replaced by new claims 1*21 (11 pages)] 



1. A Variable Ratio Multi-gear having at least one input and one output and being of 
the epicyclic type involving interaction of three mechanically distinct rotating elements 
with any suitable form that allows the transfer of torque between input and output, 

5 namely a sun element, a ring element and a planet element in each of at least first 
and second unequal co-axial epicyclic assemblies, a first element of the first 
assembly and a first element of the second assembly able to rotate independently, a 
second rotating element of the first assembly and a second rotating element of the 
second assembly being constrained to rotate at a common angular velocity, a third 

10 element of the first assembly being connected to a motive source, and control means 
for progressively changing the gear ratio applied to a load connected to the first 
element of the first assembly of the Variable Ratio Multi-gear characterised in that the 
first and second assemblies each represent unequal fixed gear ratios respectively 
between the input and the output of the Variable Ratio Multi-gear, the first and 

15 second assemblies arranged so that if individually each assembly has their first 

element constrained and their third element rotated in a certain direction the second 
element will tend to rotate in an opposite direction relative to the tendency of the 
other assembly, the control means being operative to progressively Increase or 
decrease the output gear ratio in accordance with the demand for an output lower or 

20 higher gear stage of operation. 

2. The Variable Ratio Multi-gear according to claim 1 wherein the first elements 
are the ring elements of the respective assemblies, the ring elements being outer 
bodies having spaced endless scallop guides being adapted to receive sets of planet 
elements being in the form of rollers, the second rotating elements comprising of 

25 planet carrier elements and planet elements, the planet carrier elements of the 

respective assemblies constrained to rotate about an axis coliinear with the axes of 
their respective third elements, the planet carrier elements locating and controlling 
the motion of integral spaced sets of rollers corresponding to the planet elements of 
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each assembly, the rollers bridging between the scallop guides of the outer bodies 
and the third elements of the assemblies, the planet carrier elements being 
constrained by a rotation controlling means allowing free rotation in one direction and 
a controlled rotation in the other direction, the third elements of the assemblies being 
5 sun elements in the form of respective cams. 

3. The Variable Ratio Multi-gear according to claim 1 wherein the first elements 
are the ring elements of the respective assemblies, the second rotating elements 
comprising of planet carrier elements and planet elements, tha planet carrier 
elements of the respective assemblies constrained to rotate about an axis collinear 

10 with the axes of their respective third elements, the planet elements constrained to 
rotate on their own axes with the axes being constrained to rotate with the planet 
carrier element, the planet elements with their axes offset from their respective planet 
carrier element so as to bridge individually or in combination with other planet 
elements between the ring element and the third element of their respective 

15 assembly, the planet carrier elements being constrained by a rotation controlling 
means allowing free rotation in one direction and a controlled rotation in the other 
direction, the third elements of the assemblies being sun elements, the ring and 
planet and sun elements being in a form that will allow the transfer of torque at a fixed 
ratio between elements. 

20 4. The Variable Ratio Mufti-gear according to claim 2 wherein the first elements are 
the ring elements of the respective assemblies, the ring elements being outer bodies 
having spaced endless scallop guides being adapted to receive sets of planet 
elements being in the form of rollers, the second rotating elements comprising of 
planet carrier elements and planet elements, the planet carrier elements of the 

25 respective assemblies constrained to rotate about an axis collinear with the axes of 
their respective third elements, the planet earner elements locating and controlling 
the motion of integral spaced sets of rollers corresponding to the planet elements of 
each assembly, the rollers bridging between the scallop guides of the outer bodies 
and the third elements of the assemblies, the planet carrier elements being 

AMENDED SHEET (ARTICLE 19) 



I 



I 



W0 02/075180 PCT/AU02/0030S 

19 

constrained by a rotation controlling means allowing free rotation in one direction and 
a controlled rotation in the other direction, the third elements of the assemblies being 
sun elements in the form of respective cams, the control means being operable to 
supply a variable rotation to the third element of the second assembly across a 
5 .continuous range of output gear ratios between low and high angular velocities at 
respective predetermined low and high output angular velocities. 
5. The Variable Ratio Multi-gear according to claim 3 wherein the first elements are 
the ring elements of the respective assemblies, the second rotating elements 
comprising of planet carrier elements and planet elements, the planet earner 

10 elements of the respective assemblies constrained to rotate about an axis collinear 
with the axes of their respective third elements, the planet elements constrained to 
rotate on their own axes with the axes being constrained to rotate with the planet 
carrier element, the planet elements with their axes offset from their respective planet 
carrier element so as to bridge individually or In combination with other planet 

1 5 elements between the ring element and the third element of their respective 
assembly, the planet earner elements being constrained by a rotation controlling 
means allowing free rotation in one direction and a controlled rotation in the other 
direction, the third elements of the assemblies being sun elements, the ring and 
planet and sun elements being m a form that will allow the transfer of torque at a fixed 
20 ratio between elements, the control means being operable to supply a variable 
rotation to the third element of the second assembly across a continuous range of 
output gear ratios between low and high angular velocities at respective 
predetermined low and high output angular velocities. 

6. The Variable Ratio Multi-gear according to claim 2 wherein the first elements are 
25 the ring elements of the respective assemblies, the ring elements being outer bodies 
having spaced endless scallop guides being adapted to receive sets of planet 
elements being in the form of rollers, the second rotating elements comprising of 
planet carrier elements and planet elements, the planet carrier elements of the 
respective assemblies constrained to rotate about an axis collinear with the axes of 
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their respective third elements, the planet carrier elements locating and controlling 
the motion of integral spaced sets of rollers corresponding to the planet elements of 
each assembly, the rollers bridging between the scallop guides of the outer bodies 
and the third elements of the assemblies, the planet carrier elements being 
5 constrained by a rotation controlling means, allowing free rotation in one direction and 
a controlled rotation in the other direction, the third elements of the assemblies being 
sun elements in the form of respective cams, the first element of the second 
assembly constrained to a fixed frame of reference, a third element of the second 
assembly rotating at a controlled angular velocity the control means being operative 
10 to progressively increase or decrease the output gear ratio in accordance with the 
demand for an output lower or higher gear stage of operation. 
7. The Variable Ratio Multi-gear according to claim 3 wherein the first elements are 
the ring elements of the respective assemblies, the second rotating elements 
comprising of planet carrier elements and planet elements, the planet carrier 
15 elements of the respective assemblies constrained to rotate about an axis collinear 
with the axes of their respective third elements, the planet elements constrained to 
rotate on their own axes with the axes being constrained to rotate with the planet 
carrier element, the planet elements with their axes offset from their respective planet 
earner element so as to bridge individually or in combination with other planet 
20 elements between the ring element and the third element of their respective 

assembly, the planet carrier elements being constrained by a rotation controlling 
means allowing free rotation in one direction and a controlled rotation in the other 
direction, the third elements of the assemblies being sun elements, the ring and 
planet and sun elements being in a form that will allow the transfer of torque at a fixed 
25 ratio between elements, the first element of the second assembly constrained to a 
fixed frame of reference, a third element of the second assembly rotating at a 
controlled angular velocity the control means being operative to progressively 
increase or decrease the output gear ratio in accordance with the demand for an 
output lower or higher gear stage of operation. 
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8. The Variable Ratio Multi-gear according to claim 2 wherein the first elements are 
the ring elements of the respective assemblies, the ring elements being outer bodies 
having spaced endless scallop guides being adapted to receive sets of planet 
elements being in the form of rollers, the second rotating elements comprising of 

5 planet carrier elements and planet elements, the planet carrier elements of the 
respective assemblies constrained to rotate about an axis coilinear with the axes of 
their respective third elements, the planet carrier elements locating and controlling 
the motion of integral spaced sets of rollers corresponding to the planet elements of 
each assembly, the rollers bridging between the scallop guides of the outer bodies 

10 and the third elements of the assemblies, the planet carrier elements being 

constrained by a rotation controlling means allowing free rotation in one direction and 
a controlled rotation in the other direction, the third elements of the assemblies being 
sun elements in the form of respective cams, the first element of the second 
. assembly constrained from rotating in one direction by a fixed frame of reference and 

1 6 free to rotate in the other direction. 

9. The Variable Ratio Multi-gear according to claim 3 wherein the first elements are 
the ring elements of the respective assemblies, the second rotating elements 
comprising of planet carrier elements and planet elements, the planet carrier . 
elements of the respective assemblies constrained to rotate about an axis coilinear 

20 with the axes of their respective third elements, the planet elements constrained to 
rotate on their own axes with the axes being constrained to rotate with the planet 
carrier element, the planet elements with their axes offset from their respective planet 
carrier element so as to bridge individually or in combination with other planet 
elements between the ring element and the third element of their respective 

25 assembly, the planet carrier elements being constrained by a rotation controlling 
means allowing free rotation in one direction and a controlled rotation in the other 
direction, the third elements of the assemblies being sun elements, the ring and 
planet and sun elements being in a form that will allow the transfer of torque at a fixed 
ratio between elements, the first element of the second assembly constrained from 
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rotating in one direction by a fixed frame of reference and free to rotate in the other 
direction. 

10, The Variable Ratio Multi-gear according to claim 2 wherein the first elements 
are the ring elements of the respective assemblies, the ring elements being outer 

5 bodies having spaced endless scallop guides being adapted to receive sets of planet 
elements being in the form of rollers, the second rotating elements comprising of 
planet carrier elements and planet elements, the planet carrier elements of the 
respective assemblies constrained to rotate about an axis collfnear with the axes of 
their respective third elements, the planet carrier elements locating and controlling 

10 the motion of integral spaced sets of rollers corresponding to the planet elements of 
each assembly, the rollers bridging between the scallop guides of the outer bodies 
and the third elements of the assemblies, the planet carrier elements being 
constrained by a rotation controlling means allowing free rotation in one direction and 
a controlled rotation in the other direction, the third elements of the assemblies being 

15 sun elements in the form of respective cams, the third element of the second 

assembly being constrained to rotate at a respective fixed gear ratio relative to an 
input to the Variable Ratio Multi-gear, the control means being operable to supply a 
variable rotation to the first element of the second assembly across a continuous 
range of output gear ratios between low and high angular velocities at respective 

20 predetermined low and high output angular velocities. 

11. The Variable Ratio Multi-gear according to claim 3 wherein the first elements are 
the ring elements of the respective assemblies, the second rotating elements 
comprising of planet carrier elements and planet elements, the planet carrier • 
elements of the respective assemblies constrained to rotate about an axis collinear 

25 with the axes of their respective third elements, the planet elements constrained to 
rotate on their own axes with the axes being constrained to rotate with the planet 
carrier element, the planet elements with their axes offset from their respective planet 
carrier element so as to bridge individually or in combination with other planet 
elements between the ring element and the third element of their respective 
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assembly, the planet carrier elements being constrained by a rotation controlling 
means allowing free rotation in one direction and a controlled rotation in the other 
direction, the third elements of the assemblies being sun elements, the ring and 
planet and sun elements being in a form that will allow the transfer of torque at a fixed 
5 ratio between elements, the third element of the second assembly being constrained 
to rotate at a respective fixed-gear ratio relative to an input to the Variable Ratio Mufti- 
gear, the control means being operable to supply a variable rotation to the first 
element of the second assembly across a continuous range of output gear ratios 
between low and high angular velocities at respective predetermined low and high 

10 output angular velocities. 

12. The Variable Ratio Multi-gear according to claim 2 wherein the first elements 
are the ring elements of the respective assemblies, the ring elements being outer 
bodies having spaced endless scallop guides being adapted to receive sets of planet 
elements being in the form of rollers, the second rotating elements comprising of 

15 planet carrier elements and planet elements, the planet carrier elements of the 

respective assemblies constrained to rotate about an axis collinear with the axes of 
their respective third elements, the planet carrier elements locating and controlling 
the motion of integral spaced sets of rollers corresponding to the planet elements of 
each assembly, the rollers bridging between the scallop guides of the outer bodies 

20 and the third elements of the assemblies, the planet carrier elements being 

constrained by a rotation controlling means allowing free rotation in one direction and 
a controlled rotation in the other direction, the third elements of the assemblies being 
sun elements in the form of respective cams, the third element of the second 
assembly being constrained to rotate at a respective fixed gear ratio relative to an 

25 input to the Variable Ratio Multi-gear, the flow of a suitably formulated fluid or gas or 
like due to the action of the first element of the second assembly against a fixed 
frame of reference being directed and controlled in two circuits, the flow of said 
suitably formulated fluid or gas or like from the said first element of the second 
assembly in the first circuit being directed and controlled towards the contracting 
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spaces on one side of the rollers of the first assembly so as to tend to restrict the 
movement of the rollers within the scallops of the first element of the first assembly, 
the flow of said suitably formulated fluid or gas or like in the second circuit being 
directed and controlled towards a part of the Variable Ratio Multi-gear that provides a 
5 low resistance to flow, the progressive control of the amount of flow of the said 
suitably formulated fluid or gas or like in the first and second circuits operable to 
progressively change the gear ratio applied to a load connected to the first element of 
the first assembly of the Variable Ratio Multi-gear. 

13. The Variable Ratio Multi-gear according to claim 1 0 wherein energy can be 
1 0 transferred to the suitably formulated fluid or gas or like and stored internally or 

externally so as to enable the return of the energy to the load when required. 

14. The Variable Ratio Multi-gear according to claim 2 wherein fine first elements 
are the ring elements of the respective assemblies, the ring elements being outer 
bodies having spaced endless scallop guides being adapted to receive sets of planet 

1 5 elements being in the form of rollers, the second rotating elements comprising of 
planet carrier elements and planet elements, the planet carrier elements of the 
respective assemblies constrained to rotate about an axis coliinear with the axes of 
their respective third elements, the planet carrier elements locating and controlling 
the motion of integral spaced sets of rollers corresponding to the planet elements of 

20 each assembly, the rollers bridging between the scallop guides of the outer bodies 
and the third elements of the assemblies, the planet carrier elements being 
constrained by a rotation controlling means allowing free rotation in one direction and 
a controlled rotation in the other direction, the third elements of the assemblies being 
sun elements in the form of respective cams, the rotation of the third elements 
25 causing motion of the second rotating elements, the motion of the second and third 
elements causing contracting and expanding spaces, the contracting spaces in the • 
first assembly displacing a suitably formulated fluid or gas or like, the displaced fluid 
or gas or like being directed Into and controlled In two circuits, the control means 
proportioning the flow x>f said suitably formulated fluid or gas or like in the said two 
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circuits in accordance with the demand for an output lower or higher gear stage of 
operation, the flow of said suitably formulated fluid or gas or like in the first circuit 
being used to rotate the third element of the second assembly, the flow of said 
suitably formulated fluid or gas or like in the second circuit being directed and 

5 controlled towards a part of the Variable Ratio Multi-gear that provides a low 
resistance to flow, the suitably formulated fluid or gas or like being drawn into the 
expanding spaces of the first assembly in a controlled manner after completing the 
first or second circuits, the progressive control of the amount of flow of the said 
suitably formulated fluid or gas or like in the first and second circuits operable to 

10 progressively change the gear ratio applied to a load connected to the first element of 
the first assembly of the Variable Ratio Multi-gear. 

15. The Variable Ratio Multi-gear according to claim 12 wherein energy can be 
transferred to the suitably formulated fluid or gas or like and stored internally or 
externally so as to enable the return of the energy to the load when required. 

15 16. The Variable Ratio Multi-gear according to claim 1 wherein the axis of the input 
or Inputs are collinear with the axis of the third element of the first assembly, the axis 
of the output or outputs are collinear with the axis of the third element of the first 
assembly, the axis of the third elements of the first and second assemblies are 
collinear, the elements of both assemblies supported directly or indirectly by the fixed 

20 frame of reference, the motive source supported directly or indirectly by the fixed 
frame of reference, the reactive torque from the motive source acting on the fixed 
frame of reference, 

17. The Variable Ratio Multi-gear according to claim 1 wherein the axis of the 
inputs are collinear with the axis of the third element of the first assembly, the axis of 
25 the output or outputs are coiiinear with the axis of the third element of the first 
assembly, the axis of the third elements of the first and second assemblies are 
collinear, the elements of both assemblies supported directly or indirectly by the fixed 
frame of reference, a motive source supported directly or indirectly by the fixed frame 
of reference and connected to the third element of the first assembly, another motive 
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source supported directly or indirectly by the fixed frame of reference and connected 
to the third element of the second assembly, the reactive torques from the motive 
sources acting on the fixed frame of reference. 

18. The Variable Ratio Multi-gear according to claim 1 wherein the axis of the 

5 inputs are collinear with the axis of the third element of the first assembly, the axis of 
the output or outputs are collinear with the axis of the third element of the first 
assembly, the axis of the third elements of the first and second assemblies are 
collinear, the elements of both assemblies supported directly or Indirectly by the fixed 
frame of reference, an input driven by external influences such as wind connected to 
1 0 the third element of the first assembly, another Input source driven by external 
influences and connected to the third element of the second assembly. 

19. A Variable Ratio Multi-gear having an input and two contra-rotating outputs and 
being of the eplcyclic type involving interaction of three mechanically distinct rotating 
elements with any suitable form that allows the transfer of torque between input and 

15 output, namely a sun element, a ring element and a planet element being in each of 
at least first, second and third co-axial epicydic assemblies, a second rotating 
element of the first assembly and a second rotating element of the second assembly 
being constrained to rotate at a common angular velocity, the first element of the first 
assembly and the first element of the third assembly being constrained to rotate at a 

20 common angular velocity, and control means for progressively changing the gear 
ratio applied to a load connected to the first element of the first and third assemblies 
and another load connected to the second element of the third assembly of the 
Variable Ratio Multi-gear characterised in that the first and second assemblies each 
represent unequal fixed gear ratios respectively between the input and the output of 

25 the Variable Ratio Multi-gear the first and second assemblies arranged so that if 
individually each assembly has their first element constrained and their third element 
rotated in a certain direction the second element will tend to rotate in an opposite 
direction relative to the tendency of the other assembly, the third assembly arranged 
so that if Individually ifs first element is constrained and the third element rotated in 
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the same certain direction of the first and second assemblies the second 
element will tend to rotate in the same direction as the second assembly, the 
control means being operative to progressively increase or decrease the 
output gear ratios in accordance with the demand for an output lower or 
5 higher gear stage of operation. 

20. The Variable Ratio Multi-gear according to claim 1 wherein more 
elements can be included to provide over-drive and reversing features. 

21. The Variable Ratio Multi-gear according to daim 1 wherein the rotation 
controlling and blocking means required, and where over-running 

10 requirements are needed can be of any type, such as simple ratchets, one way 
clutches, sprag clutches where required and can be reversible, controllable, 
reieasable, remote controllable, with stepping abilities and can be replaced by 
electro-magnetic drives and electro-magnetic fields and clutches, and 
hydraulic manipulation, as also with centrifugal clutching of any type, able to 

15 be integrated, as well as with liquid polymer control and clutching* these 

being able to operate automatically and with manual over-ride abilities where 
chosen. 
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A CONVERTOR 
TECHNICAL FIELD OF THE INVENTION 
THIS invention relates to a converter of the epicyclic type. The present 
application is a divisional of parent application No. 42515/99. 
5 BACKGROUND TO THE IN VENTION 

Epicyclic gear trains are common. Polder describes variable epicyclic gear 
trains in his publication "A Network Theory for Variable Epicyclic Gear Trains" published 
in 1969 by Greve Offset N.V. Eindhoven, Netherlands, an epicyclic gear being 
1 characterised as a black box unit with three rotating elements which are effectively able 

10 to be considered as shafts since any one may comprise an input or output, represented 
in a mathematical mode as a "three pole" device with one linear equation for angular 
velocities and two linear equations for torques. 

The equation for angular velocities is written in the general form: 
aco A + bco B + cco c = d 

1 5 where a, b, c and d are co-efficients; 

A, B and C specify the respective shafts; and 

and a> A ,a> B and to c are'the angular velocities of the shafts. 

The equations for torque are derived from the equilibrium: 
aT A + 0T fi + yT c =O 

20 where a , 0 and y are generally different, the two equations being derived as follows: 
eliminating T c yields the first equation: 



T A + T B = 0 



is a constant which Polder replaces with i AtB 7] B/A giving 



*a/b Wb/a t a + t b ~ 0 The first torque ec l uatjon 



(8 A 

where i J/n = — fbro> r = 0 is called the "binary ratio" 



- 1 - _ *>B 

and = "= l A/B Va/B = ~ 



- for £V= 0 



5 where P B and P^ are shaft powers and 7j WA is referred to as the "binary 

efficiency". 

In the case of epicyclic gears there is no distinction between shafts so suffixes 
can be transposed. Each consistent transposition of suffixes throughout the three 
formulae is called a "permutation". 
10 Ternary ratios and ternary efficiencies exist for the situation of three rotating 

shafts these being represented by: 



ternary ratio i AfB - 



ternary efficiency 7j ff/A = 




The shaft powers satisfy the equilibrium: 

where P v is the dissipative power. 

Polder's network theory of variable epicyclic gear trains involves simplifying any 
epicyclic gear train into an equivalent involving three pole branches, usually a 
combination of simple three pole transmission branches and three pole epicyclic 
branches. 

Clearly by appropriate selection of the ratios the torque and power 
characterisation of any epicyclic gear train can be determined. 

Inthis sense the relationships involved in an epicyclic gear train are well defined. 
Polderisuggests a number of variable epicyclic gear trains derived using his network 
theory. 

An object of the present invention is to provide a convertor of the epicyclic type 
as a useful alternative to the prior art. 

OUTLINE OF THE INVENTION 

In one aspect the invention provides a convertor having an input and an output 
and being of the epicyclic type involving interaction of three mechanically distinct 
rotating elements, namely a sun element, a ring element and a planet carrier element 
in each of at least first and second unequal co-axial epicyclic assemblies, a first rotating 
element of the first assembly and a first rotating element of the second assembly being 
constrained to rotate at a common angular velocity, a second rotating element of the 
first assembly and a second rotating element of the second assembly being constrained 
to rotate at a common angular velocity, and control means for progressively changing 
the gear ratio applied to a load connected to the first rotating elements of the convertor 
characterised in that the first rotating elements are unequal pairs of the same 



5 

mechanical elements of the respective assemblies and in conjunction with respective 
second rotating elements each represent different respective fixed gear ratios relative 
to the input and the output of the converter, the second rotating elements are unequal 
pairs of the same mechanical elements of the respective assemblies and in conjunction 
5 with respective said first rotating elements each represent fixed gear ratios between the 
input and the output of the convertor, a third element of the second assembly rotating 
in response to demand for an output low gear stage of operation of the convertor and 
the control means being operative to progressively increase the output gear ratio and 
at the same time slow the rotation of the third element in accordance with demand for 

1 0 an output higher gear stage of operation, the control means being operative to increase 
or decrease the output gear ratio automatically in accordance with the said demand. 
In the'description "output higher gear stage of operation" means "higher" in the 
. sense of a gear ratio approaching 1 :1 ratio as input to output, while "output low gear 
stage of operation" means an output gearing in the opposite sense generally 

15 corresponding to a lower output angular velocity. 

The first rotating elements are typically the ring elements of the respective 
assemblies. The ring elements are preferably outer bodies having spaced endless 
scollop guides, each scollop guide having unequal relative numbers of scollops to rollers 
in either side depending on the required gear ratios for a particular application and the 

20 guides being adapted to receive sets of planet rollers of the planet carrier elements. 

The second rotating elements are typically the planet carrier elements of the 
respective assemblies. The planet carrier elements are typically formed as an integral 
unit housing spaced sets of rollers of unequal numbers relative to the number of 
scallops, with the rollers corresponding to the planets of each assembly, the rollers 

25 bridging between the scollop guides of the outer bodies and the third elements of the 
assemblies. The planet carrier is preferably constrained by a rotation blocking means 
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to travel in one direction only. The rotation blocking means is preferably a selective 
rotation blocking means enabling selection of rotation of the second rotating elements 
in f onward or reverse direction. 

The third elements of the assemblies are preferably sun elements in the form 
of respective cams, each cam' typically having a roller bearing assembly separating the 
cam into an inner cam and a cam ring able to travel opposite the direction of the inner 
cam. 

The control means is typically a centrifugal clutch operable to slip to partially 
engage the third element of the second assembly across a continuous range of output 
gear ratios between fully disengaged and fully engaged positions of the centrifugal 
clutch at respective predetermined low and high output angular velocities, 
-r BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a section corresponding to Fig 4A of the parent application 
42515/99;and 

Figure 2 a section corresponding to Figure 6 of parent application 42515/99 
METHOD OF PERFORMANCE 

Referring to the drawings there are illustrated in Figure 1 and Figure 2 two 
converters employing the same general configuration in that both have an epicyclic unit 
or module shown collectively in relation to the components concerning numerals 10 in 
Figure 2 and the numerals 1 1 and 12 in Figure 1 and shown here in preferred form and 
the inclusion of this module to all embodiments being the central concept of the present 
invention. In the example illustrated in Figure 1, the module employs first and second 
unequal co-axial epicyclic assemblies 1 1 and 12, these are both of the cycloidal type, 
that is, employing scollops and rollers. 



While each module is shown generally with the numerals 10,11 and 12 in 
Figures 1 and 2 the particular module used in each case differs in terms of specific 
arrangement due to the different applications. 

Modules employed will vary in specific arrangement for other applications as 
well. What is common is that each of the assemblies 10, 1 1 , 1 2 share a common planet 
element and a common ring element. The sun elements are separate cams, rollers 
bridge between the cams and the scallops. The planet element comprises a planet 
carrier bridging axially between the assemblies having opposite sides which are unequal 
in terms of the number of rollers relative to the number of scallops carried by the planet 
carrier, while the ring element comprises an outer body having scallops arranged so the 
assemblies each represent different fixed ratios relative to an input and an output. 

This means the planet carriers of the two assemblies are constrained to rotate 
at the same angular velocity. It also means that the outer bodies of the two assemblies 
are constrained to rotate at the same angular velocity. In the illustrated embodiments 
the angular velocity of the outer body could be zero. 

In each assembly the cams are eccentric cams which rotate in co-operation with 
the scallops and roller configuration of the respective assemblies. One of the cams is 
driven by an input shaft, this will cause the output, that is the outer body, to rotate white 
the other cam rotates in the opposite direction. The output gear ratio is influenced by 
the angular velocity of the second cam, thus various braking arrangements applied to 
the second cam will influence the output in a controllable fashion according to demand. 

While the above description deals with the general features involved the 
following description will enable understanding of the application of the invention to the 
two specific applications of Figure 1 and Figure 2. 

Figure 1 shows a converter according to the invention an input, which is a rotor 
(14) an output (21) and electrical coil and permanent magnet arrangements (23 - 25) 



that apply torques respectively to rotors (14, 15) and a planet element in the form of a 
cage (22). 

Items 23, 24 and 25 are arrangements of permanent magnets and electrical coils 
so that with electricity flowing through the coils, interacting magnetic fields are produced 
5 which cause a torque on the rotors (14. 1 5) and cage (22) respectively. The electricity 
supply can be adjusted individually for each of items 23 to 25. 

The rotor (14) and input shaft (13) are combined as an integrated part in this 
module. As an alternative, the rotor (14) could be removed and the input could be solely 
from an external motive source driving the input shaft (13). The point is the module 
1 0 comprising the groupings 1 1 and 1 2 remains the same. 

. Assembly 1 1 is the first unequal coaxial assembly and comprises of a cam {sun- 
element} (17), bearing*(18) and rollers {planet-element} (20). The cam (17) is fixed to 
the input shaft (13), which is therefore fixed to the input. The bearing (1 8) has an inner 
• sleeve fitted to the outer diameter of the cam (17). The bearing has an outer sleeve, the 
1 5 outer sleeve of the bearing (1 8) makes contact with the rollers (20). As the input rotates, 
the cam (17) causes the bearing (1 8) to move in an eccentric fashion. This causes the 
rollers (20) to be cyclically displaced away and towards the central axis of the converter, 
the total displacement relative to this central axis, being twice the cam axis offset from 
this axis. The rollers (20) are located in equally spaced guides in the cage {planet 
20 element) (22). The rollers (20) make contact with scallops in the output {ring 
element}(21). For both assemblies (11 & 12), the number of scallops relative to the 
number rollers in contact with the scallops, determines the direction of rotation it would 
rotate the output (21) if the cage (22) was held still. One more scallop than the number 
of rollers gives an output rotation direction the same as the cam rotation. One less 
25 scallop than the number of rollers would give an output rotation the opposite to the cam 
rotation. The scallops are so shaped that as the rollers are acted on by the cam, the 
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scallops rotate relative to the cage at a constant angular velocity ratio to that of the cam. 
The action between the cam (17), bearing (18) and rollers (20) against the output (21), 
causes an equal and opposite reaction on the cage (22), tending to rotate it in the 
opposite direction to the rotation of the output (21). The cage (22) is constrained by a 
rotation blocking means in such a way as to allow the cage (22) to only rotate in a 
direction the same as the output (21). Therefore because of the reactive forces, the 
cage (22) will be held against the rotation blocking means and will therefore be 
stationary relative to the frame (26) with just the actions of assembly 1 1 alone. The 
magnetic effects caused by items 25 can drive the cage (22) (with the same action as 
23 does on item 14). This torque caused by items 25 is an ancillary action and not 
necessary for the central concept of the present invention. The rollers will rotate about 
there own axis as they' move%i relation'to the scallops. The bearing (18), is added to * 
eliminate the sliding action of roller (20) against cam (17), which would occur (if they 
were in direct contact) because of the difference in their circumferential speeds. The 
output (21) is constrained to rotate about the central axis of the input shaft (13). The 
cyclical movement of the rollers (20) acting on the scallops alone, causes the output 
(21) to rotate at a reduced rotational speed depending on the number of rollers and 
scallops. 

For example, if the cage (22) is constrained from being able to rotate, and if 
assembly 11 has four rollers (20), and there are five scallops in the output (21), the 
ratio would be one output (21) revolution for every five revolutions of the cam (1 7) with 
the output (21) rotating in the same direction as the cam (17). 

Assembly 12 is the second unequal coaxial assembly and comprises of a rotor 
(15), cam (16), and rollers (19). The scallops in the output (21) make contact with the 
rollers (19) which make contact with the cam (16). The cam (16) is fixed to the rotor 
(15). To reduce frictional losses, a bearing would be fitted to the outside diameter of the 
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cam (16). The number of scallops and rollers for assembly 12 are different to the 
numbers for assembly 1 1 . The rollers are located in equally spaced guides in the cage 
(22). The cage therefore bridges axially between assemblies 1 1 and 12 and the rollers 
(1 9) are constrained to rotate at the same angular velocity about the central axis of the 
5 input shaft (13) as the rollers (20) of assembly 1 1 . The numbers of scallops and rollers 
are such that if the cage (22) is held relative to the frame (26), the output (21) tends to 
cause the cam (16) to rotate with an angular velocity in the opposite direction to cam 
(17). 

For example, if the cage (22) is constrained from being able to rotate, and if 
1 0 assembly 1 2 has four rollers (20), and there are three scallops in the output (21 ), the 
ratio would be one output (21) revolution for every three revolutions of the cam (16), 
with the output (21) rotating in the opposite direction to the cam (16). 
. : - If the assembly 11 cam (17) is caused to rotate, the output (21) will rotate at 

• another angular velocity, being a fixed ratio to the input angular velocity. The assembly 
15 12 cam (16) will rotate at an angular velocity dependent on the fixed ratio of assembly 
12, and for the central concept of the present invention, in the opposite direction to cam 
. (17/ If assembly 12 was arranged so that cam (16) rotated in the same direction as 
cam (1 7), the output would be reversed if cam (1 6) was braked. The cam (1 6) will have 
no effect on the output angular velocity until the electrical coils of items 24 are activated. 
20 With the electrical coils activated, a torque is transmitted through the rotor (1 5) to the 
cam (16). The electrical coils could be activated so that the torque acts in the same or 
opposite direction as the rotation of the cam (16). If the torque acts in the same direction 
as the rotation of the cam (16), the output would rotate at the angular velocity 
determined by the fixed ratio but with an increased torque dependant on the amount of 
25 torque contributed by items 24. The torque from items 24 act in the opposite direction 
of rotation of the cam (16) (ie. the same direction as the input shaft (13)). In this case, 
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assembly 12 will act so as to try and cause the output (21), to rotate in the opposite 
direction and the cage (22) in the same direction as the input. In simplistic terms, the 
opposrte actions on the output and cage caused by cam (16) tend to 'lock' the cage (22) 
to the input rotation. The cage (22) is free to rotate in the direction of the input (cam 
5 (17)). The cage (22) therefore tends to cause the output (21) to rotate as one with the 
input/The rollers (20) rotation about the centra! axis of the input shaft (1 3) due to the 
action of the cam (17), has superimposed on it a rotation about this central axis due to 
the rotation of the cage (22) in the direction of the input. It is this superimposed rotation 
that causes the output to increase its angular velocity relative to the input angular 

10 velocity. The amount of rotation of the cage (22) and therefore the amount of 
superimposed rotation, is determined by the relative differences in the output resistive 
torque (hereafter called the load 1 ) and the input torque from cam (17) and items 24. 
When the 'load' lowers relatively and the torque from items 24 is increased, the less the . 
torque required from cam (17). As the proportion of torque from cam (16) relative to 

15 - cam (17) increases, the more the output (21) tends to be •locked 1 to the input and the 
more the ratio of input to output angular velocity tends to approach 1:1. The output gear 
ratio therefore can be progressively decreased from the fixed ratio of the first assembly 
to a 1:1 ratio by progressively increasing the torque acting on the cam (16) from zero 
to a value that causes the cage (22) to be 'locked' fully to the input The output torque 

20 is inversely proportional to the output angular velocity. 

Figure 2 shows another embodiment of a convertor, in this case there is a 
combination of a module 1 0 with extensions (on the right-hand half) that enable further 
multiple fixed ratios to be obtained from the one convertor. The module 10 shows the 
central concept of the present invention. The input is via a separate motive source (not 

25 shown) acting through the input shaft (13). The output is the ring element or body (21). 



» 
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The first unequal coaxial assembly comprises of a cam {sun-gear} (17). and 
rollers {planet-gears} (20) and the ring element or body (21). The cam (17) is fixed to 
the input shaft (13).The outer diameter of the cam (17) makes contact with the rollers 

(20) . As the input rotates, the cam (17) outer diameter moves in an eccentric fashion. 
5 This causes the rollers (20) to'be cyclically displaced away and towards the central axis 

of the convenor, the total displacement relative to this central axis, being twice the cam 
. axis offset from this axis. The rollers (20) are located in equally spaced guides in the 
cage {planet carrier} (22). The rollers (20) make contact with scallops in the output (21 ). 
For both assemblies (1 1 & 12). the number of scallops relative to the number rollers in 
10 contact with the scallops, determines the direction of rotation it would rotate the output 

(21) if the cage (22) was held still. One more scallop than the number of rollers gives 
an output rotation direction the same as the cam rotation. One less scallop than the 
number of rollers would give an output rotation the opposite to the cam rotation. The 
scallops are so shaped that asthe rollers are acted on by the cam, the scallops rotate 

15 relative to the cage at a constant angular velocity ratio to that of the cam. The action 
between the cam (17). bearing (18) and rollers (20) against the output (21), causes an 
equal and opposite reaction on the cage (22), tending to rotate it in the opposite 
direction to the rotation of the output (21). The cage (22) is constrained by a rotation 
blocking means in such a way as to allow the cage (22) to only rotate in a direction the 

20 same as the output (21). Therefore because of the reactive forces, the cage (22) will be 
held against the rotation blocking means and will therefore be stationary relative to the 
frame (the structure holding mounting the motor etc.) with just the actions of assembly 
11 alone. The rollers will rotate about there own axis as they move in relation to the 
scallops. A bearing could be fitted to the outside diameter of the cams (16 & 17) to 

25 eliminate the sliding action of roller (19 & 20) against cam (16 & 17). which would occur 
(if they were in direct contact) because of the difference in their circumferential speeds. 
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The output (21) is constrained to rotate about the central axis of the input shaft (13). 
The cyclical movement of the rollers (20) acting on the scallops alone, causes the 
output (21) to rotate at a reduced rotational speed depending on the number of rollers 
and scallops. 

For example, if the cage (22) is constrained from being able to rotate, and if 
assembly 11 has four rollers (20), and there are five scallops in the output (21), the 
ratio would be one output (21) revolution for every five revolutions of the cam (17) with 
the output (21) rotating in the same direction as the cam (17). 

The second unequal coaxial assembly comprises of a cam (1 6), and rollers (1 9) 
and the output (21). The scallops in the output (21) make contact with the rollers (19) 
which make contact with the cam (16). The number of scallops and rollers for the 
assembly are different to the first assembly -1 1 . The rollers are located in equally spaced 
guides in the cage (22). The cage therefore bridges axially between assemblies 1 1 and 
12 and the rollers*(19) are-constrained to rotate at the same angular velocity about the 
centra! axis of the input shaft (13) as the rollers (20) of assembly 1 1 . The numbers of 
scallops and rollers are such that if the cage (22) is held relative to the frame, the output 
(21) tends to cause the cam (16) to rotate with an angular velocity in the opposite 
direction to cam (17). 

For example, if the cage (22) is constrained from being able to rotate, and if 
assembly 12 has four rollers (20), and there are three scallops in the output (21), the 
ratio would be one output (21) revolution for every three revolutions of the cam (16), 
with the output (21) rotating in the opposite direction to the cam (16). 

If the assembly 11 cam (17) is caused to rotate, the output (21) will rotate at 
another angular velocity, being a fixed ratio to the input angular velocity. The assembly 
12 cam (16) will rotate at an angular velocity dependent on the fixed ratio of assembly 
12, and for the central concept of the present invention, in the opposite direction to cam 
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(17J. If assembly 12 was arranged so that cam (16) rotated in the same direction as 
cam (17),.the output would be reversed if cam (16) was braked. The cam (16) will have 
no effect on the output angular velocity until a torque is made to act on it. Any torque 
acting on cam (16) could act in the same or opposite direction as the rotation of the cam 

(16) . If the torque acts in the same direction, tine output would rotate at the angular 

• velocity determined by the fixed ratio but with an increased torque. As in the previous 
embodiment the torque acting on cam (16) is in a direction opposite to that of the 
rotation of the cam (16) (ie. the same direction as the input shaft (13)). In this case, 
assembly 12 will act so as to try and cause the output (21), to rotate in the opposite 
direction and the cage (22) in the same direction as the input. In simplistic terms, the 
opposite actions on the output and cage caused by cam (1 6) tend to Mock' the cage (22) 
to the input rotation. The cage (22) is free to rotate in the direction of the input (cam 

(17) ). The* cage (22) therefore tends to cause the output (21) to rotate as one with the 

• input. The rollers (20) rotation about the central axis of the input shaft (13) due to the 
action of the cam (17), has superimposed on it a rotation about this central axis due to 
the rotation of the cage (22) in the direction of the input. It is this superimposed rotation 
that causes the output 'to increase, its angular velocity relative to the input angular 
velocity. The amount of rotation of the cage (22) and therefore the amount of 
superimposed rotation, is determined by the relative differences in the output resistive 
torque (hereafter called the 'load') and the input torque from the cams (1 7 & 1 6). When 
the 'load* towers relatively and the torque acting on cam (16) is increased, the less is the 
torque required from cam (17). As the proportion of torque from cam (16) relative to 
cam (17) increases, the more the output (21) tends to be locked' to the input and the 
more the ratio of input to output angular velocity tends to approach 1:1. The output gear 
ratio therefore can be progressively decreased from the fixed ratio of the first assembly 
to a 1:1 ratio by progressively increasing the torque acting on the cam (16) from zero 



15 

to a value that causes the cage (22) to be locked 1 fully to the input. The output torque 
is inversely proportional to the output angular velocity. 

The input torque to cam (16) can be through another motive source or a clutch 
mechanism connecting the input shaft (13) to the extension of cam (16). If a clutch 
mechanism was used, the control mechanism could be automatic and linked to the 
output speed through the use of a centrifugal clutch. With a centrifugal clutch 
arrangement, as the speed of the output increases the clutch engages.and tends to turn 
cam (16) in the same direction as the input, cam (17). So as the output is accelerated 
at the lower fixed ratio, there will come a stage when the input shaft is spinning at such 
a speed that the centrifugal clutch starts to engage. As the centrifugal clutch engages, 
the output gear ratio would progressively decrease to 1:1. 

* ' With the' addition of other rotation blocking means to this arrangement to 
constrain other parts to rotate in one direction only, there is the possibility of having 
sequentially* selected, multiple ratios with other outputs. For example if the rotation 
blocking means is connected to cam (16), the body (21) or cages (28), the output will 
be the body (21), cage (28), and cage (29) respectively. There is also the possibility of 
arranging the cage (22) so that it protrudes from the right-hand side of figure 2. The 
cam (16) extension can be also shortened so that it lies totally within the body (21) and 
its rotation could be controlled by various external or internal means. 

Whilst the above has been given by way of illustrative example of the present 
invention many variations and modifications thereto will be apparent to those skilled in 
the art without departing from the broad ambit and scope of the invention as herein set 
out in the appended claims. 



• 

• * 
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CLAIMS: 

1. A converter having an input and an output and being of the epicyclic type 
involving interaction of three mechanically distinct rotating elements, namely a sun 
• element, a ring element and a planet carrier element in each of at least first and second 
5 unequal co-axial epicyclic assemblies, a first rotating element of the first assembly and 
a first rotating element of the second assembly being constrained to rotate at a common 
angular velocity, a second rotating element of the first assembly and a second rotating 
efement of the second' assembly being constrained to rotate at a common angular 
velocity, and control means for progressively changing the gear ratio applied to a load 
10 connected to'the first rotating elements of the convenor characterised in that the first 
■ rotating elements are unequal pairs of the same mechanical elements of the respective 
■ - * assemblies and in conjunction with respective second rotating elements each represent 

r • « • » 

: * 

• different respective fixed gear ratios relative to the input and the output of the converter, -~ 
•the second rotating elements are unequal pairs of the same mechanical elements of the 

15 respective assemblies and in conjunction with respective said first rotating elements 
each represent fixed gear ratios between the input and the output of the converter, a 
third element of the second assembly rotating in response to demand for an output low , 
gear stage of operation of the converter and the control means being operative to 
progressively increase or decrease the output gear ratio by controlling rotation of the 

20 third element in accordance with demand for an output lower or higher gear stage of 
operation, the control means thereby being operative to increase or decrease the output 
gear ratio automatically and progressively in accordance with the said demand. 
2. The converter according to claim 1 wherein the first rotating elements are the 
ring elements of the respective assemblies, the ring elements being outer bodies having 

25 spaced endless scollop guides, each scollop guide having unequal numbers of scollops 
and the guides being adapted to receive sets of planet rollers of the planet carrier 
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elements, the second rotating elements being planet carrier elements of the respective 
assemblies, the planet carrier elements housing spaced sets of rollers of unequal 
numbers of rollers corresponding to the planets of each assembly, the rollers bridging 
between the scollop guides of the outer bodies and the third elements of the 
assemblies, the planet carrier elements being constrained by a rotation blocking means 
to travel in one direction only, the third elements of the assemblies being sun elements 
in the form of respective cams. 

3. The converter according to claim 1 wherein the first rotating elements are the 

ring elements of the respective assemblies, the ring elements being outer bodies having 

spaced endless scollop guides, each scollop guide having unequal numbers of scollops 

and the guides being adapted to receive sets of planet rollers of the planet carrier 

elements, the second rotating elements being planet carrier elements of the respective 

assemblies, the planet carrier elements housing spaced sets of rollers of unequal 

numbers of rollers corresponding to the planets of each assembly, the rollers bridging 

between the scollop guides of the outer bodies and the third elements of the 

assemblies, the planet carrier elements being constrained by a rotation blocking means 

to travel in one direction only, the third elements of the assemblies being sun elements 

in the form of respective cams, the control means being operable to slip to partially 

engage the third element of the second assembly across a continuous range of output 

gear ratios between fully disengaged and fully engaged positions of^h^centrifugal 

clutch at respective predetermined low and high output angular velocities. 

DATED this 12 m day of APRIL, 2001 

MALCOLM LEONARD STEPHEN DEAN 
By his Patent Attorneys 
INTELLPRO 
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ABSTRACT 

A module comprising the groupings 11 and 12 remains the same for alt 
embodiments. Assemblies 11 and 12 are effectively side-by-side unequal co-axial 
assemblies. Assembly 1 1 is the first unequal coaxial assembly and comprises of a cam 
{sun-element} (17), bearing (18) and rollers {planet-element} (20). 

Assembly 12 is the second unequal coaxial assembly and comprises of a rotor 
(15), cam (16), and rollers (19). The planet elements of the assemblies are constrained 
in the one body, the .ring elements also share the one body so they are likewise 
constrained. 



Page IB 

TITLE VARIABLE RATIO MULTI-GEAR 
The operation of this invention is more precisely described in the first pages than die following 
previous description which follows on after, complete, with the added page 31/31. The same page 
numbers are used as the accepted amended pages of die previous patent 

These condensed description and new claims refer to this invention as a POWER CONVERTER 
and start with the page number IB above. 

The advancement for this invention is now shown as being with the hydraulic and gas pumping 
integration, such as described in the "Wheels Within Wheels 91 document on pages 66 to 72 item 6. 
It is also shown in Figs 1, 6A, 6C or 6D, in the bicycle transmission, and in the drawing Page 31/31. 
It is partly described in page 53, 54 together with such features as self contained accumulators, 
micro-processors and enormous power capabilities. The optional roller design can employ 
hydrostatic balancing which provides cushioning as welL 
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} POWER CONVERTOR 

TECHNICAL FIELD OF THE INVENTION 
THIS invention relates to a power converter of the epicyclic type. 

' BACKGROUND TO THE INVENTION 
Epicyclic gear trains are common. Polder describes variable epicyclic gear 
trains in his publication "A Network Theory for Variable Epicyclic Gear Trains" published 
in 1969 by Greve Offset N.V. Eindhoven, Netherlands, an epicyclic gear being 
characterised as a black box unit with three rotating elements which are effectively able 
to be considered as shafts since any one may comprise an input or output, represented 
in a mathematical mode as a "three pole" device with one linear equation for angular 
velocities and two linear equations for torques. 

The equation for angular velocities is written in the general form: 

aa> A + b(D B + cco c = d 

where a, b, c and d are co-efficients; 

A, B and C specify the respective shafts; and 

and ®a and are the angular velocities of the shafts. 

The equations for torque are derived from the equilibrium: 
aT A + fiT, + rT c = 0 

where a , ^and Y are generally different, the two equations being derived as follows: 
T 

eliminating *c yields the first equation: 



is a constant which Polder replaces with ^ *^ giving 



^/b ^sm T A + 5£ - 0 The first tor q Ue equation 



Z A/B ~ ' 



wh ere ^ B for^c - 0 j S called the "binary ratio" 



TJbU ~ 7 l AlB VAIB- t " 



and «m / ^ for ^c=0 



where ^ and ^ are shaft powers and ^ S/A is referred to as the "binary 
efficiency". 

In the case of epicyclic gears there is no distinction between shafts so suffixes 
can be transposed. Each consistent transposition of suffixes throughout the three 
formulae is called a "permutation". 

Ternary ratios and ternary efficiencies exist for the situation of three rotating 
shafts these being represented by: 

A,B ~ co R 
ternary ratio a 



ternary efficiency A 



The shaft powers satisfy the equilibrium: 
P A + P B + P c + P v = 0 

p 

where v is the dissipative power. 

Polder's network theory of variable epicyclic gear trains involves simplifying any 
epicyclic gear train into an equivalent involving three pole branches, usually a 
combination of simple three pole transmission branches and three pole epicyclic 
branches. 

Clearly by appropriate selection of the ratios the torque and power 
characterisation of any epicyclic gear train can be determined. 

In this sense the relationships involved in an epicyclic gear train are well defined. 
Polder suggests a number of variable epicyclic gear trains derived using his network 
theory. 

An object of the present invention is to provide an a power converter V the 
epicyclic type as a useful alternative to the prior art. 

OUTLINE OF THE INVENTION - ^ 

In one aspect the invention provides a power converter having an input and an 
output and being of the epicyclic type involving interaction of three mechanically distinct 
rotating elements, namely a sun element, a ring element and a planet carrier element 
in each of at least first and second unequal co-axial epicyclic assemblies, a first rotating 
element of the first assembly and a first rotating element of the second assembly being 
constrained to rotate at a common angular velocity, a second rotating element of the 
first assembly and a second rotating element of the second assembly being constrained 
to rotate at a common angular velocity, and control means for progressively changing 
the gear ratio applied to a load connected to the first rotating elements of the power 
converter characterised in that the first rotating elements are fixed ratio unequal pairs 
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of the same mechanical elements of the respective assemblies, the second rotating 
elements are fixed ratio unequal pairs of the same mechanical elements of the 
respective assemblies, the third element of the second assembly rotating in a first 
direction at a output- low gear stage of operation of the converter and the control means 
5 being operative to progressively increase the output gear ratio and eventually reverse 
the direction of rotation of the third element of the second assembly at a predetermined 
output higher gear stage of operation. 

The first rotating elements are typically the ring elements of the respective 
assemblies. The ring elements are preferably an outer bodies having spaced ennless 
10 scollop guides, each scollop guide having unequal numbers of scollops depending on 
the required gear ratios for a particular application and the guides being adapted to 
receive sets of planet rollers of the planet carrier elements. 

The second rotating elements are typically the planet carrier elements of the 
respective assemblies. The planet carrier elements are typically formed as^an integral • 
15 unit housing spaced sets of rollers of unequal numbers of rollers correspondingrto the . 
planets of each assembly, the rollers bridging between the scollop guides of the outer 
bodies and the third elements of the assemblies. The pianet carrier is preferably 
constrained by a one way clutch to travel in one direction on ^j^o^^^^Cj^^^^ /N ^ 
The third elements of the assemblies are preferably sun elements: in the form 
20 of respective cams, each cam typically having a roller bearing assembly separating the 
cam into an inner cam and a cam ring able to travel opposite the direction of the inner 
cam. 

The control means is typically a centrifugal clutch operable to slip to partially 
engage the third element of the second assembly across a continuous range of output 
25 gear ratios between fully disengaged and fully engaged positions of the centrifugal 
clutch at respective predetermined low and high output angular velocities. 
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BRIEF DESCRIPTION OF DRAWINGS 

Figure 4.1 shows the original left side Figure 4 of the Patent in more detail (numbered 4A later) 

Figure 4,2 shows schematically the link between the original Figure 4 and the (more cunent) clutch 
controlled design. I feel this is a very important drawing. f 

Figure 4.3 gives a pictorial description of how the basic four component transmission works based 
on the original Figure 4. 

Figure 4.4 is a detail drawing of the transmission using a clutch mechanism to control the speed 
ratio instead of the electrical means used on the original Figure 4. This is based on Figure 4.2 (c). 

Figure 4. 5 and 4. 6 show variations of 4.2 (c) that enables the output to be reversed. 

Figure 4.7 shows other variations of Figure 4.1. 

Figure 6. 1 shows the original Figure 6 in more dctaiL 

Figure 6.2 shows schematically the possible variations of Figure 6, 1 



Other examples of drawings are on the following pages with reference to 
> bicycles 
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BRIEF DESCRIPTION OF THE DRAWINGS FOg glCXC^€5 

Figure 1 is an exploded view of a power converter according to the present 
invention as applicable to drive train for a bicycle; 

Figure 2 is a longitudinal section through an assembled power converter 
according to figure 1; 

Figure 3 is a section though 3-3 of Figure 2; 

Figure 4 is a section through 4-4 of Figure 2; 

Figure 5 is a section through 5-5 of Figure 2; and 

Figure 6 is a section through 6-6 of Figure 2. 

METHOD OF PERFORMANCE 

Referring to the drawings and initially to Figure 1 there is illustrated a power 
converter 

Whilst the above has been given by way of illustrative example of the pres^o^-. 
iritfention many variations and modifications thereto will be apparent to those, skilled in • - 
the art without departing from the broad ambit and scope of the invention as herein set 
out in the appended claims. • 



-jj: - • Claims 

1 . A power converter having an Input and an output and being of the eprcydic type 
involving interaction of three mechanically distinct rotating elements, namely a sun 
element, a ring element and a planet carrier element In each of at least first and second 
unequal co-ax?at epicycllo assemblies, a first rotating element of the first assembly and 
a first rotating element of the second assembly being constrained to rotate at a common 
angular velocity, a second rotating element of the first assembly and a second rotating 
element of the second assembly being constrained to rotate at a common angular 
velocity, and control mean* for progressively changing the gear ratio applied to a load 
connected to the first rotating elements of the power fcftnvertor characterised in that the 
first rotating elements are unequal pairs of the same mechanical elements- of the 
respective assemblies and In conjunction with respective second rotating elements each 
represent different respective fixed gear ratios relative to the input and the output of the 
power converter, the second rotating elements are unequal pafrs of the * same 
mechanical elements of the respective assemblies and in conjunction with respective 
said first rotating elements each represent fixed gear ratios between the input and the 
output of the power converter, a third element* of the second assembly rotating, in - 
response to demand for an output low gear stage of operation of the convenor and the 
oontrol means being operative to progressively fnoreese or decrees* the output gear 
ratio by controlling rotation of the third element In accordance with demand fbran output 
lower or higher gear stage of operation, the control means thereby being operative to 
increase or decrease the output gear ratio automatically and progressively in 
accordance with the safd demand. 

2. The power converter according to claim 1 wherein the first rotating elements are 
the ring elements of the respective assemblies, the ring elements being outer bodies 
having spaosd endless scollop guides, eaoh scollop guide having unequal numbers of 
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ecollopa and the guides being adapted to receive sets of planet rotters of the planet 
carrier elements, the second rotating elements being planet carrier elements of the 
respective assemblies, the planet carrier elements housing spaced sets of rollers of 
unequal numbers of rollers corresponding to the planets of eaoh assembly, the rollers • 
5 bridging between the scollop guides of the outer bodies and the third elements of the 
assemblies, the planet carrier elements being constrained by a rotation blocking means 
to trawl In one direction only, the thiro* elements of the assemblies being sun elements 
in the form of respective cams. 

3. The power convertoraccording to claim 1 wherein the first rotating elements are 
10 the ring elements of the respective assemblies, the ring elements being outer bodies 
having spaced endless scollop guides, eeoh scollop guide having unequal numbers of 
scollops and the guides being adapted to receive sets of planet rollers of the pianet 
carrier elements, the second rotating elements being planet carrier elements of the 
respective assemblies, the planet earner elements housing spaced sets, of rollers of 
IS unequal numbers of rollers corresponding to the planets of each assembly, the rollers 
bridging between the scollop guides of the outer bodies and me'tiiird elements of the 
assemblies, the pianetearrier elements being constrained byarpt^nbiocWng means . 
to travel in one direction only, the third elements of the assemblies being sun elements 
in the form of respective cams, the control means being operable to slip to partially 
20 ' engage the third element of the second assembly across a continuous range of. output 
gear ratios between fully disengaged and fully engaged positions of the centrifugal 
clutch at respective predetermined low and high output angular velocities. 
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SOME ALTERNATIVE CONTROLS. SEE BELOW FOR ONE OR MORE 
SEQUENTIALLY ACTUTED BRAKES AND CLUTCHING. 

CAN HAVE MANY DIFFERENT CLUTCHING METHODS FOR A VARIETY OF 
APPLICATIONS, SINGLE OR COMBINED BRAKE AND CLUTCHING WTIH 
OPTIONAL MOTOR BRAKE. 

The two main transitions can be totally automatic clutching for speed control and 
regulation can operate with centrifugal action due to the rotation speed of the body 
having fixed ratios with the load/s and power source/s. Manual over ride controlling 
abilities can be combined. Alternatively sophisticated low cost micro-controllers can 
be controlling in simple methods with just one or two sensors or multiple sensors can 
integrate dynamic extensions with dynamic and static references. Clutching such as 
by magnetic particles and liquid polymers in oil types of coupling or hydraulic 
combinations are very complimentary. These can be totally internal or external 
combinations, by magnetic fields and any other method such as radiated electrical 
charges. These can alternatively be combined internally and externally;~Uie elements 
of the transmission such as the cams/sun-gears can exchange positions to suit, 
internally or from either end 

The transitions can have any type of sequential stepping of ratios, operation with the 
combined ability to provide braking and reversing. 

Gravitational sensors accelerometeis tilt sensors can be combined with low cost yet 
sophisticated micro-controllers. 

Forward and reverse mechanism with engine braking capabilities 

Bl = Brake #1 to allow forward operation in first transition 

B2 = Brake #2 to allow reverse operation in first transition 

CI - one-way clutch #1 to allow: second transition in forward operation 

C2 = one-way clutch $2 to allow second transition in reverse operation 

C3 = one-way clutch #3 for engine braking in forward operation 

C4 = one-way clutch #4 for engine braking in reverse operation 

3a = input shaft 

D6 = carder cage 

Forward 

B 1 and C3 are both engaged to D6 when forward rotation is required from the body. 
Bl works in tandem with CI to ensure that D6 cannot rotate backward with respect to 
3a during the first transition. However since CI is a one-way clutch D6 can rotate 
forward with respect to 3a, C3 is also a one-way clutch and ensures that D6 cannot 
rotate forward with greater angular velocity than 3a, Le., D6 can drive 3a during both 
the first and second transitions and thereby provide engine braking in both transitions. 

Reverse 

When reverse rotation is required of the body, B2 and C4 are engaged to D6. B2 
works in tandem with C2 to ensure that D6 cannot rotate forward with respect to 3a 
during the first transition 



TITLE VARIABLE RATIO MULTI-GEAR 
(continued from page IB, as previously described). 

This invention relates to devices for the transmission of mechanical power in the 
form of rotational motion In particular, it is directed to transmission of power 
between a first rotationally movable element and a second rotationally movable 
element to provide a device which can provide, in a preferred form, continuously 
variable ratios, of angular velocity at an input to angular velocity at an output, 
within the range of ratios -1:1 to 0 to +1:1. 

.The present invention finds use in electronic, hydraulic or mechanical 
applications and, in a preferred form, provides variable input and output speeds; 
an output angular velocity that varies from 0 to + the gear ratio as the input 
varies from zero to the input angular velocity; torque multiplication; the ability 
to vary speed and torque. Furthermore, the present invention provides multiple 
inputs and/or outputs and reduction, step up or 1:1 gear ratios. This invention 
includes the use of a planetary drive, that is a drive which includes a set of 
rollers, bearings or similar moveable parte, arranged in a circle around an axis 
and configured so that, through their movement in concert, apply torque to a 
body whose resultant rotation is used as the output of the drive. Examples of 
similar drives are described in Australian Patents 607822 and 613927 as spin 
control differentials for vehicles and couplings. A planetary drive based on a sun 
gear, a ring gear, and a" planetary gear carrier is disclosed in 
Australian Patent number 465202 in the name of Eaton Corporation 

Examples of planetary drives are manufactured by Sumitomo Heavy Industries 
Ltd, Japan, under the name "cyclodrive". 

Although planetary gears are known, the prior art gears have failed to take 
advantage of certain of their features, in particular, the contra-rotational nature of 
the input and output shafts being on the same axis. 



It is a general object of one or more various preferred embodiments of the 
present invention to provide a device which can provide a continuously variable 
output angular velocity to input angular velocity ratio; to provide a device which 
can combine more than one input angular velocity ratio to provide a device 
which can provide one or more angular velocity output; to achieve this, 
sophisticated techniques involving integrating, balancing or heterodyning more 
than one rotational force, by either mechanical or electrical means. The 
invention is capable of absorbing energy from or inputting energy to the output, 
thus providing regenerative braking or acceleration according to the power 
output demand. The effect of electronically controlling the self-braking of the 
contra-rotating magnetic discs produces the mechanical equivalent of the input 
forces causing a constantly variable output in speed witli variable torque. 

In a first embodiment, the invention resides in a variable ratio gear including: 
a planetary gear and a variable brake; 

said planetary gear including an outer body, at least one cage and a center 

shaft; 

a first means between said center shaft and said cage; 
a second means between said cage and said outer body; 

wherein, upon rotation of said shaft, at least one of said outer body and said 
cage is caused to rotate; 

and wherein said variable brake includes a variable load means supported 
between said shaft and said cage such that variation of a load between zero 
and a maximum value corresponds to variation of the ratio of the angular 
velocity of said outer body to the angular velocity of said shaft. 

In a second embodiment, a planetary gear has a variable balancing mechanism 
between any of the main three components of the gear which will allow for 
combining one or more rotational angular velocity, with or without the use of 
a variable brake so that rotation of any said component will likewise cause 
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rotation in at least one of the other components, providing one or more angular 
velocity output also with the choice of contra-rotation. 

Preferably, the cage includes a plurality of fingers joined at one end to a 
5 common plate and there are a plurality of rollers located between the fingers. 
The outer body of the planetary gear preferably has a plurality of scallops on an 
inner surface adapted to receive the rollers. The drive shaft preferably includes 
an offset cam in sequential operable connection with the rollers such that 
rotation of the drive shaft causes the cam to sequentially rotate the rollers 
10 thereby rotating the outer body. The number of rollers differs from the number 
of scallops. 

The variable brake may suitably be a magnetic load applied between the drive 
shaft and the cage. The maximum load applicable by the brake is preferably 
1 5 sufficient to lock rotation of the cage to rotation of the drive shaft 

Preferably, the variable brake is continuously and smoothly variable between 
zero load and maximum load* The load provided by the variable controller or 
brake may suitably be controllable by a feedback signal derived from a 
20 measurement of the angular velocity of the body, cage and shaft 



In another embodiment, the variable brake comprises two separate drives, one 
drive for the shaft and one for the cage, such that heterodyning of the drives 
produces an output angular velocity of the outer body. The separate drives can 
25 be applied to any two components of the variable ratio gear and the resultant 
output angular velocity will appear at the other components. Any source of 
initial power input can be used, eg, magnetic, hydraulic, manual, wind power. 
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In yet another embodiment of the invention, a fixed speed reduction or 
acceleration can be combined for such requirements as contra-rotation of two 
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(or more) turbines at either ends or opposite ends of a motor. Any type of 
feedback may allow the control of load sensing to equalise, using for example, 
fluid pressure. 

In order to assist in further understanding the invention a number of preferred 
embodiments will be described with reference to the attached figures in which: 

FIG 1 : illustrates the end-on view of an example of a planetary drive. 

FIG 2: illustrates a side-on cross section view of one embodiment of the 

present invention. 

FIG 3: illustrates a first embodiment of the present invention. 

• FIG 4: illustrates a second embodiment of the present invention, namely, two 
self-contained electric motors with integrated gear, having available electronic, 
or electro-mechanical biasing, ramping, or a type of "y°-yo" effect allowing the 
motors to operate at their optimum torque and speeds. 

ttG 5 — 11: illustrates other various embodiments and uses of the present 
invention. 

FIG 11-31: illustrate other equally important embodiments and uses of the 
present invention. 

In order to describe the present invention, it is first necessary to describe the 
operation of a planetary drive. FIG 1 shows a view, along the drive axis, of a 
planetary drive. Clamped to an input drive shaft (1) is a cam (3), clamping 
sufficient so that the cam does not slip on the shaft (1). Surrounding the cam is 
a circular arrangement of 8 rigid objects, referred to here as "rollers" which can 
move radially as allowed or forced by the cam. Maintaining constant angular 
separation of the rollers is an arrangement of 8 "fingers" which are all joined at 
one end and remain fixed relative to one another through connection at one end 
to a common body (6). The combination of the fingers and the common body 
(6) is referred to as the "cage". Surrounding the cage is the "outer body" (5), 
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whose exterior is cylindrical but whose interior wall has indentations or 
"scallops" whose purpose is to receive the rollers as they are pushed out by the 
cam. In FIG 1, the number of scallops is 9. In order to achieve movement of 
the outer body through rotation of the shaft (1) and the cam (3), the number of 

5. scallops must be different from the number of rollers. 

In other examples of planetary drives, the rollers are referred to as "peanuts" 
and may be rigid slides or multiple rollers or may have axles, but the principle of 
operation of the drive remains identical. It can be seen from FIG 1 that, if the 
cage is held fixed so that it cannot rotate about the drive axis, the outer body will 

10 rotate one complete revolution for every 9 complete revolutions completed by 
the drive shaft and that the direction of rotation of the outer body will be 
identical to that of the drive shaft. Furthermore, it can be seen that were the 
number of scallops equal to the number of rollers, the rollers would quickly align 
with the troughs of the scallops and the action of the cam forcing the rollers into 

15 the scallops would not apply any torque to the outer body. 

It should also be noted that were the outer body to be prevented from rotating 
about the drive axis with the cage left free to move, the cage would then rotate 
about the drive axis in the opposite direction as the rotation of the drive shaft 
20 and cam, and that the cage would complete one such revolution for every eight 
revolutions of the drive shaft. 

In a further embodiment where there are more rollers than scallops, if the cage 
is held fixed about the drive axis, the outer body will rotate in the opposite 

25 direction as the drive shaft with some multiplication of the rotation which is 
defined by the numbers of rollers and scallops. Also, if the outer body is held 
fixed about the drive axis and the cage left free to move, the cage will rotate in 
the same direction as to the rotation of the drive axis, again with some 
multiplication of the motion which is defined by the numbers of rollers and 

30 scallops. 
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It can also be seen that if one or the other of the cage or the outer body is held fixed 
with respect to the drive shaft that is, if one or the other is compelled to have the 
same angular velocity as the drive shaft, then the third body is also compelled to 
have the same angular velocity as the drive shaft. For example, when a clutch 
5 mechanism is installed in the planetary drive to keep the cage clamped fixedly to the 
drive shaft and the drive shaft is turned with some angular velocity, the outer body 
would also turn with an identical angular velocity. 

For the sake of further explanation of this invention, consider the rotation of the 
10 outer body to be the output of the system. Also, consider that the planetary drive 
is one in. which the number of peanuts or rollers is smaller than the number of 
scallops in the outer body. In such a system, the drive will transmit some 
mechanical power, supplied at the input to the system via the drive shaft, to some 
mechanism attached either directly or indirectly to the output. The mechanism so 
15 attached to the output will load the drive, and will be called the load. If such a load 
is large enough that it overcomes frictional torques within the drive and the drive 
shaft is rotated, the output will remain stationary and the cage will rotate in the 
direction opposite to that of the drive shaft if allowed to do so. If, on the other hand, 
the cage is forced to rotate with the same angular velocity as the drive shaft, the 
20 output will also rotate with the same angular velocity. Supplying mechanical power 
to a load which is initially at rest can place unwanted strain on the devices providing 
the mechanical power to the input of the drive. 

So far, two extremes of the situation have been considered. There is a continuum of 
25 intermediate conditions which can be instituted by applying torque to the cage 
which opposes that torque which makes it spin in the direction opposite to that of 
the direction of the spin of the drive shaft. 

Consider again the situation in which a substantial load is attached to the output 
30 and the cage is left free to spin. If the drive shaft is rotated, the output will remain 
still and the cage will rotate in a direction opposite to that of the shaft. If, now, a 
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small opposing torque is applied to the cage which causes some reduction of its 
angular velocity while the angular velocity of the drive shaft remains 
substantially constant the output will begin to move in the same direction as the 
drive shaft- The angular velocity of the output with constant angular velocity of 
the drive shaft, is determined by gearing within the planetary drive and the 
amount by which the backward rotation of the cage is retarded. The magnitude 
of the retarding torque is a continuum, so the apparent gearing ratio, that is the 
input angular velocity compared to the output velocity, also appears as a 
continuum 

If enough retarding torque is applied that the cage stops spinning, the gearing 
ratio would be that which is directly calculable through counting the number of 
scallops and cam peaks, the number of peanuts or rollers does not generally enter 
into this calculation. If even more "retarding" torque is applied to the cage so 
that it begins to rotate in the same direction as the drive shaft the angular 
velocity of the output increases still more. If the retarding torque is increased so 
that the cage and the drive shaft have the same angular velocity the angular 
velocity of the output will be the same as that of the drive shaft. 

It is also possible to apply enough positive torque so that the cage over-runs the 
drive shaft, that is, the cage has angular velocity greater than that of the drive 
shaft. This will cause the output to rotate with an angular velocity which is 
greater than that of the drive shaft. 

It is possible to obtain an accelerated output either by applying multiple inputs to 
any of the three components of this gear, (as described in the windmill operation, 
pages 11, 12 and harmonic heterodyning) or by applying an opposite torque to 
the cage relative to the outer body in order to accelerate the cam 
By using the present invention, a continuously varying turning ratio of the output 
drive shaft compared to the input, can provide the range of ratios from -1 :1 to 0 
to +1:1. 




8 

In this embodiment of the invention, FIG 2, this control is effected by 
introducing a magnetic brake (10) which is used to couple the motion of the 
drive shaft to the cage, using some of the torque supplied by the drive shaft to be 
the retarding torque applied to the cage. The amount of coupling between the 

5 drive shaft and the cage can be varied by varying the current supplied to the 
electromagnets of the magnetic brake, the more current applied, the greater the 
magnetic fields generated by the electromagnets and the greater the eddy 
currents produced in the cage. The eddy currents in the cage produce their own 
magnetic field which couple with the magnetic fields of the electromagnets and 

10 in doing so couple torque to the cage which is in the same direction as the 
angular velocity of the drive shaft. This is the retarding torque. 

Further to this embodiment, there is a variable •'throttle" whose position indicates 
the desired final speed of the loading mechanism attached to the output. The 

1 5 position of the throttle is measured in such a way that its position is indicated by 
an electrical signal. There is also a speed detector which measures the 
instantaneous speed of the loading mechanism. The source of driving torque is a 
synchronous electric motor which has a current detector attached to its source of 
electrical power to provide a measurement of the instantaneous current being 

20 • drawn by the synchronous motor. A synchronous electric motor is one which is 
best operated such that its output shaft turns at a constant speed, or angular 
velocity. This invention allows the use of such a motor even though the device 
lias a continuous variable output angular velocity. 

25 The measurements of the throttle position, the speed of the load and the current 
being supplied to the synchronous motor are fed as electrical signals to an 
electronic device which provides an output signal which controls the amount of 
electrical current supplied to the electromagnets of the magnetic brake. That is, 
the output signal controls the amount of coupling of the torque of the drive shaft 



to the cage. This feedback system is set to keep the angular velocity of the 
synchronous motor close to its optimum value while the load accelerates to the 
desired final speed 

A description of a typical accelerating sequence will now be given. With the 
load at rest, the synchronous motor is turned on and allowed to attain its 
optimum angular velocity with no controlling current applied to the 
electromagnets of the magnetic brake and therefore with no coupling between 
the drive shaft and the cage. As the motor gains speed, the cage spins with 
increasing angular velocity with a direction opposite to that of the drive shaft 
Assume now that the throttle is moved to a position which indicates that the desired 
maximum speed of the load corresponds to that attained when the angular 
velocity of the output of the planetary drive is equal to that of the drive shaft 

The feedback mechanism produces a signal which causes a certain amount of 
electrical current to be supplied to the electromagnets of the magnetic brake 
which couples a retarding torque to the cage. As the angular speed of the cage 
falls, due to the retarding torque, the output begins to move causing the load to 
accelerate. The brake is thus .acting like a slipping clutch at this point The load 
which is now placed on the synchronous motor causes its angular velocity to 
decrease, an effect which is measured by the current detector attached to the source 
of electrical power. If the loading of the motor is too great, the feedback circuit 
causes the current to the electromagnets to be decreased, lessening the coupling 
of the drive shaft and the cage, in turn reducing the loading on the output 

I£ on the other hand, the motor is operating at an angular velocity which is 
somewhat greater than its minimum, the feedback circuitry provides a signal which 
increases the current supplied to the electromagnets, increasing the coupling 
between the drive shaft and the cage and increasing the angular velocity of the 
output In this manner, the load is accelerated whilst the synchronous motor is 
never over-loaded. 
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In this embodiment, the acceleration continues until the angular velocities of the 
drive shaft and the cage are as close as possible except for the inevitable slight 
"slipping" of the magnetic brake. 

5 By connecting a further system to the output shaft, or by using the output shaft 
itself, it is expected to effect magnetic braking for speed control or governing, or 
for the return of energy to an electrical accumulator system during a cycle of 
magnetic braking. 

10 It will be understood that any driving source such as combustion or other motors 
can similarly benefit using this system so that the optimum speed for the source 
can be used. It may therefore be required that other forms of load sensing such 
as load cells be employed to obtain the feedback needed to control the amount 
of magnetic coupling needed. 

15 

The effect of biasing the output of a mechanical system would be easily 
achieved using this planetary gear as outlined in this patent One driving motor 
would provide the D.C. bias or constant component of the output drive while 
another could be attached to one of the other elements of the gear and add or 
20 subtract from the angular velocity of the output Indeed, the variable speed 
motor drive as outlined above is an example of such a biasing system if the 
magnetic brake is considered as a form of electric motor. 

Heterodyning of the two varying input angular velocities to produce one varying 
25 output angular velocity could be easily achieved by controlling both input 
velocities by means of separate motors. This could produce a cyclical "beating " 
effect in the output of the system, or a less cyclical output, depending upon the 
harmonic components of the inputs. 

30 The planetary gear shown in FIG 1 and FIG 2 provides for one set of rollers (7) and 
one cam but there is the ability to equalise and balance the gear for smoother and 



more powerful operation by the addition of one (or more) sets of cams (3) and 
rollers (7) which may also be used within the same outer body or bodies (5) and 
scallops (9). The increase in surface to surface contact thereby gained is 
expected to be an advantage in both high speed or low speed requirements. The 
5 cams could be related to each other at any angle within 0 to 360° of each other to 
provide maximum efficiency. 

Multiplication of the gear ratios can also be added to the previously mentioned 
ratios, with the addition of a second cage (6) and a second set of rollers (7). The 
10 cage would be directly connected to the second cam (3) thus providing a 
multiplication of 1:64 ratio in the examples shown in FIO 1 and FIG 2 and can 
be designed to be used at the same time as any of the other ratios. The rollers (7) 
may be tapered as may also the outer body scallops (9) in order to allow for wear 
or reduce noise, spring loading could also be combined. 

15 

Another application is seen in a windmill which can be efficiently operated with 
a greater range of wind speeds than windmills with similar output powers. The 
windmill has two turbines for the conversion of wind energy into rotational 
mechanical energy, one of the turbines being joined fixedly to the drive shaft of 

20 a planetary gear assembly and the other turbine being joined fixedly to either 
the outer body or the cage of the planetary gear assembly. The rotational axes 
of the turbines are co-linear with the rotational axes of the drive shaft, the cage 
and the outer body of the planetary gear. The turbine connected to the drive 
shaft would be of substantially lesser diameter than the other turbine. An output 

25 shaft is connected to either the cage or the outer body of the planetary gear 
assembly, whichever is not joined to the larger turbine. 

In one embodiment of this system, the turbines would have pitches of their 
respective blades arranged so that, with a wind driving both turbines, the turbines 
30 would counter-rotate. The larger of the turbines is joined fixedly to the outer body 
of a planetary gear assembly which is of a type whose outer body will rotate in the 
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same direction as the input shaft and can rotate when its cage is held still with 
respect to the ground. 



In a light wind and with a loaded output many windmills fail to turn because they 

5 cannot produce enough torque at their outputs to overcome the inertia and static 
friction within their loads and the bearings of their turbines. In the windmill 
embodiment of the present invention, the planetary drive is designed so that its 
drive shaft has a large mechanical advantage over its output when its outer body 
is held stationary with respect to the ground. In a light wind the smaller turbine 

10 will begin to rotate and the planetary gear will begin to apply torque to both the 
larger turbine and the output shaft. One or the other or both of the larger turbine 
and the output shaft will begin to rotate due to the torque thus applied. If the 
larger turbine rotates under the influence of this torque, it will rotate in the same 
direction as the smaller turbine, that is, in the opposite direction to which it 

15 would rotate under the influence of any torque produced by the action of the 
wind on its blades. This will produce a braking effect on the larger turbine, 
slowing its rotation and in turn applying more torque to the output shaft. In very 
light winds this braking effect will not be enough to completely halt the 
backward rotation of the larger turbine and the smaller turbine will therefore not 

20 be halted by the resistance of the load. 

As the velocity of the wind increases, more torque is applied to the input shaft by 
the blades of the smaller turbine and more torque, in the opposite sense, is applied 
to the outer body by the blades of the larger turbine. At some wind velocity the 

25 torque on the larger turbine, produced by the action of the wind upon its oppositely 
pitched blades, will be enough to cause it to stop or even begin to turn in the 
opposite sense to the rotation of the smaller turbine. The varying angular velocity 
of the larger turbine changes the ratio of the output shaft to input shaft rotation from 
0: 1 when the output shaft does not move to x: 1 as the output shaft begins to move, 

30 where x is a continuous variable which can actually exceed 1.0 if the larger turbine 
rotates quickly enough. Useful mechanical drive can be achieved with this 
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windmill over a large range of wind velocities as it can be designed such that the 
turbine to output mechanical ratio varies continuously as the velocity of the wind 
changes. 

However, applying the well known advantage of simply contra-rotating two propeller 
blades using the cam output on this gear to provide an accelerated output could be used. 
The prior art describes examples of using such a gearbox and there are several basic 
principles involved, within the variable speed drive, however, a secondary principle can 
enhance this gear which is the ability to incorporate huge advantages through the 
inclusion of a harmonic heterodyning of the relative drives. To attempt to achieve for 
example, standing waves, and a much higher efficiency, several different ways may be 
used, by choosing the best RPK such as, for example, using a 6:1 ratio with the 
windmill gear ratio and combining a propeller design and size which will match. 
Another way would be to incorporate a second driving motor as well as the magnetic 
brake previously described, then running it at the best speed to achieve as close to a 
standing wave effect of frequency as possible, likening it to have three motors. 

In other embodiments, the magnetic brakes on the previously described magnetic drive 
to be designed to drive at some suitable speed which would be calculated to suit, 
providing harmonic heterodyning or a biasing ability. 

There are many different ways and applications that can incorporate this harmonic 
system in any of the applications. 

Another application for this gear would be with the use of extremely versatile and 
accurate measuring systems where the multiple shaft turning can provide up to a three 
way measuring system providing three way torque curves - either manually operated, or 
computer controlled, stepping motors or simple reversing motors could provide 
extreme accuracy combined with fast operation. In one method, by choosing motor 
operation, one motor could add and subtract acting like a biasing motor whilst the other 
could provide extreme accuracy. 
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Another every day application for this gear is expected to be an everlasting, super 
efficient clutch for vehicles for example by accelerating the centre shaft providing a 
more efficient clutching action. 

5 The concept of using the planetary drive in such a way that all three of its major 
elements, that is the input shaft, the cage and the outer body, is a cheap and compact 
way of bifurcating the angular motion of a system. Conversely it can also be used 
to combine the angular motions of two separate systems into one output The 
distribution of the torque in the bifurcating system can accurately be controlled 

10 through the use of clutching or braking systems to restrict the motion of one output 
and, in doing so, produce a greater or lesser torque at the other output. The clutch 
or brake can be configured to return inertial energy to the input so that it may be 
produced at the output at some later time. 

15 Another application is expected to be the use of this gear for infinitely variable 
speed drives for vehicles such that the third output provides a balancing 
regenerative power source which can add to the driving motor power. Any of the 
three outputs can be used so that the energy can be stored in either a 
flywheel or combined other useful power requirement such as generators or 

20 superchargers or similar. When the vehicle is coming to a stop, the braking can 
propel this storing system automatically or manually, on acceleration, this stored 
energy is added to the main driving power. While stationary, the main motor may 
propel the stored energy system through the planetary drive because the brakes are 
on. 

25 

A simple coiled spring could be used in applications where only a short torque 
advantage is needed to, for example, give a load a kick-off. 
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Using the feedback or biasing ability, a lighter load may be lifted fester 
automatically and can be designed into a robotic ability to perform useful reactive 
actions as well as to bend the elbow of an arm as the load increases. 

By design choices of gear ratios, input and output R.P.M heterodyning could 
significantly increase the efficiency of not only the above drive but also many other 
simpler uses. 

v 

The main power source can be any type of engine, machine or manual power. The 
high efficiency achieved by this system would be particularly beneficial to battery 
or solar powered systems. 

There are many variables to the above system for. magnetic control that would still 
come within the scope of this invention such as the use of metal filings suspended in 
a liquid or medium, used to actuate the clutch. 

in yet another form of this invention, Liquid Polymers or similar may be used 
and may be controlled in any way to provide the above clutch action, such as 
changing their viscosity or density by varying voltage, current, temperature, 
centrifugal force, compression, or other molecular controlling means. 

Ml the above described systems may be applied to any type of drive, motor, 
engine, machine, or manual operation. 

In another form of this invention, exercising or body manipulatory or gymnasium 
equipment could equalise loading requirements using this gear to more effectively 
provide proportional leverage, for equalising, balancing and the reduction of size. 

In one example very heavy weights must at present be used to provide a certain 
inertia combined with loading and cannot be duplicated by compressing springs, 
etc, whereas this gear could be used and in one method accelerate the cam dnve 
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(which could be lifting a small adjustable weight, swinging a pendulum or 
governor) by manually levering the cage gear toward (or away) from the outer body 
of the gear. Rowing action could also be duplicated by the above action which could 
even have an impeller rotating m a container of water to simulate the sound and 
kinetic effect 

In another form of this invention gates, heavy lids, mattress, bed and 
patient lifting equipment can be manually levered apart at their pivot points 
providing extremely compact drives as there is great difficulty in providing power 
drives to this type of equipment, equalising and supporting using one of the three 
components to act as reference, or by using a second cage, FIG 7, 11, 18. Optionally 
the outputs can be equally actuated, using the bodies fixed or as references. For 
example, if two 6 tol contra-rotating ratios are required from two cages, one more 
number of body scallops and one less number of scallops for each of the two, six 
roller cages would be required. Any dynamic/reactive actions can be combined for 
transmissions or propellers. 

The compact design of this planetary drive allows for a compact drive for contra- 
rotating drives for fans, propellers. There can be any chosen ratios, alternatively, it is 
expected that the input from the driving motor would drive the cam and the two 
output propellers would be on the cage and outer body. The blades could be 
designed in such a way that balancing would automatically occur or, a second cage 
could provide a reference for equalising, FIG 7, 1 1, 18. Ref pages 5 1, 55, 63, for one 
end propulsion. "Wheels Within Wheels" Page 71, "Ratio inserts" "Propeller pitch." 
The ability to store reactive energy within the windmill described on page 1 1 allows 
the increase of the duty cycle. Before the wind is strong enough to move the load, 
one propeller could force the other gain momentum opposite its normal rotation 
providing added torque the moment the wind increases to a point forcing the other 
blade to slow down. The option of contra-rotation to start, or when eventually the 
wind speed is reached, the ability to govern is also available. 

This gear provides the ability to have a viable economic drive or a compact contra- 
rotating drive. This gear can provide contra-rotating propellers in aircraft or can be 
fitted easily now to stop the problems of gyroscopic torque reaction properties 
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caused by 'prop- wash' which can cause the aircraft to roll. 

Propellers on fans and any fluid passing equipment can be made more efficient with 
this gear either in variable speed mode or in its contra-rotating ability, not only 
5 because centra-rotation is known to be more efficient in wind tunnel testing but 
because this drive can be made physically much smaller to restrict less of the fluid, 
gas or wind. High speeds and frequencies can be achieved because of the simple 
gear design. 

10 Boat propellers can be made more compact and the varying of speed more easily 
. achieved with this gear phis the gear has the ability to contra-rotate and. balance 
automatically. If required the gear may be below the water level because of the ease 
of sealing this self-balancing propeller gear or, for example, a second cage could 
provide a reference for equalising, see FIG 7, 1 1, 18. A second gear can also be 

15 installed directly on the driving motor in order to reverse the drive if required, 
perhaps with the use of an optional friction clutch, single or double action which 
may also provide "forward, neutral, reverse" as well as providing either a reduction 
or a 1 to 1 ratio. 

20 This gear has the ability to provide a number of advantages in mechanical 
operations, for example, such as relating one wheel to another for equalising torque 
or differential action, or where one multi-drive or motor is required, or for four 
wheel steering. Another use is the ability of fitting a clutch to manually over-ride a 
motor driven auto-pilot on a boat, and will also allow easier installation of 'add-on* 

25 autopilots themselves, as it is very difficult to find the space to fit a motor drive to 
the wheel on most vehicles. The added ability of being able to manufacture using 
non-corrosive materials in sea air equipment is a major advantage. 

Another application of the gear with two contra-rotating elements with different 
30 angular speeds would be in the dispersion of fluids as spray for purposes such as 
crop spraying. The cage and the outer body could be caused to rotate contrary-wise 
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each with a turbine attached. Fluid could be forced out through nozzles, which exit 
the gear between the two turbines. The turbulence created between the two turbines 
would be used to atomise and finely distribute the fluid before it is ejected from the 
region ofthe turbine toward its target, producing a more even coverage of the target 
with the fluid than is possible now. 

Any contra-rotating machinery requiring the passage of fluid or substance to 
activate and control the speed of the drive outputs can be fed into a central hole or 
orifice within the centre shaft The orifice may be coupled to internal grooving 
within the gear in order to distribute fluid directly around the contra-rotating output 
vents in order to spray crops or equalise spreading or spraying of substances. 
Alternatively, a fluid hole may pass right through the gear in order to transfer the 
substance. 

The ability to provide multiple integrated drives for example on ride-on mowers, the 
6:1 ratio and 7:1 ratios could drive two contra-rotating cutting blades, plus the 
wheels could be driven at, for example, 36:1, all from one gear unit directly 
mounted on connected to the motor shaft 

The variable (or fixed) speed gear is a self-contained three dimensional, geared 
drive, with controllable ratios and built-in 'no load' start or clutch with automatic 
sensing if required. 

Compared to existing gearing systems the variable speed (or fixed speed) gear will 
give the following benefits: 

Extremely efficient - up to 98%. 

Low friction with low wear. 

Easily mounted as it doesnt need critical driving or driven mounting 
supports. 
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Can also be made of various materials such as plastics, ceramics, self 
lubricating materials, brass, bronze, inert tantalum, sintered steels or 
alloys, almost any material, and almost any manufacturing process such 
as cast, laser cut, machined. The designs can be very complimentary to 
5 be used with advanced technology in materials and manufacturing. 

Can be made in varying sizes to suit many situations. 
Can be completely sealed for medical or underwater use. 
Some designs only about 1/4 the size of others. 

Can be controlled in may ways to provide a variable speed much more 
10 efficiently than conventional methods of trying to accelerate a loaded 

motor up from a stopped position. The driving motor can be up to frill 

speed, before the load is applied 

Has an in-built ability similar to doubling leverage. 

Has a feedback option. 
15 ~ Has a freewheeling option. 

Yet further applications of the present invention include: 
AUTOMOTIVE 

20 Variable speed gears could greatly simplify the present automatic gearbox. 
With the use of an electronic control (or other variable control) will enable 
smooth acceleration from small motors with barely any perception of gear 
change. 

25 ELECTRO-MECHANICAL 

Any system having high start up torque at low angular velocity will benefit from 
this variable speed drive. 
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An example here is the lift industry. Currently thousands of dollars are being spent 
on elaborate speed controls in many cases even requiring special motors designed 
specifically for the purpose of smoothly driving lifts. Smaller motors could be used 
in conjunction with this variable speed control either with an electronic type of 
control, or various other types of variable control. This would mean costs would be 
dramatically cut and still maintain smooth control of the drive system of the lift. 

AERONAUTICAL 

Smaller more efficient gearing would reduce weight and reduce friction in drive 
trains for aeronautical mechanicals. Vibration could be improved as well. 
Helicopter engine gearing would benefit substantially from this variable speed gear, 
lightweight and maximum efficiency would benefit the space industry. 

MEDICAL 

Implantable orthopaedic prosthesis could incorporate miniaturised variable speed 
gears, ie. for skeletal movement in joint replacement. Materials could be inert 
tantalum, and together with a sealed gear would enable efficient performance. 

MARINE 

Gearing boat engines that give high torque could be easily met by the variable 
speed gear resulting in smaller size and better control. Small outboard motors 
through to big diesel engines would benefit with improved performance and 
reduced vibration and better fiictional co-efficiencies. 

INDUSTRIAL 

Any system employing the variable speed gear would benefit from extra 
strength, especially in start up, high torque situations, and with ongoing 
efficiency and energy conservation. Low maintenance and lower manufacturing 

costs are other benefits. 



DOMESTIC 
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Domestic products that are petrol, diesel or electrically driven would all benefit - 
particularly in the ecological area with the ongoing efficiency resulting in 
reduced energy consumption. 
AGRICULTURAL 

5 Reduced cost of manufacture, improved efficiency and reduced energy usage 
are all benefits offered by the present invention. 
ROBOTICS. 

Reactive touch sensitive control for robotics is possible by using the present 
invention. 

10 ADVANTAGES OF USING THE GEAR 

The multiple geared motors FIG 4, can either be fully self-contained or able to 
be integrated with external rotational forces, in some instances may be 
combined within, for example, a combustion motor (or other rotational source) 
crankcase and/or sharing the same shaft and/or lubrication Fig S, 25, 26A, 28B. 

15 Alternatively it may support the wheel (or load). Some optional additional 
design features follow on page 22 - 23. 

FIG 9 shows a system for simulation and a method for choosing complimentary 
designs or for the manufacturing requirements for the rotational forces. 
Integration of mis gear with alternative, for example, hydraulics drive systems 
20 can overcome common overheating problems. The same integration can apply 
to the following train designs as optional alternatives. 

1. Trains often use multiple electric (or diesel) motors, these motors can be 
allowed to come up to full optimum speed (or synchronous speed) before the load is 
applied. 

25 2. The freewheeling ability of this gear can allow the motors to switch off when 
not driving. Power savings alone, perhaps over 70% or more should be possible if 
multiple motors are switched off. 

3. The ability to retain an added braking system when switched off can be 
retained, if needed, by double acting magnetic brakes. This provides safer transport 
30 4. The gear provides integration with optional automatic load sharing or load 
distribution. 
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5. The present invention complements existing magnetic brake systems. 

6. The present invention allows for the direct replacement of existing traction 
drives. 

7. The present invention can be operated by electronic or manual control 
5 including handles, levers or push buttons. 

Additional features of the present invention will now be described. These following 
pages, to page 24 line 6, describing optional manufacturing method of achieving the 
various choices of manufacturing some of the relevant designs, however there are 
10 many other variations such as described in this patent and the following drawings, 
Fig I to 30. 

Electronic, Hydraulic or Molecular control offers design flexibility. 

Either electric motors or hydraulic motors or a molecular coupling system could be 

used to control the gear ratio mechanism. The most efficient power to weight ratio 

15 could be attained if the machine already has a hydraulic system Single or dual or 
more electric motors could be used to control, bias and drive the heterodyne gear. 
Internal or external magnetic controls could also be used to bias the gearing. The 
motor may not have any active parts rotating. Only the magnets rotate offering the 
benefit of no rotating connections to cause power loss from the output drive through 

20 friction. There are no power losses from frictional couplings of electrical parts. 
There is also the option of having coils rotating. 

Few moving parts result in lower drag, within the gear. Therefore, minimal power 
is lost to friction and heat It is possible for only one part to rotate within each 
motor, however refer to the multi-rotor motors fixed to mutti gear shafts for huge 

25 efficiencies. Within the gear there can be few moving parts, however the abUity to 
integrate, contra-rotate and parallel up motors is seen as extremely beneficial, 
especially if the entire motor may be supported on a common shaft within the 
electric motor (Refer to Fig's 3 to 30 herein) with internal gear (EMIG), thereby 
reducing internal drag. Reducing drag internally reduces the heat generation within 

30 the EMIG. This allows the EMIG body to be manufactured from lighter materials 
(which usually do not have good heat transfer characteristics). Less mechanical 
parts meshing, results in less power loss within the gear. 
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It is possible to spin up the two (or more) motors at opposing high frequencies 
without the output drive moving, then control the frequency of motor (or motors). 
The resulting output from the heterodyning gear (which is mixing these two 
frequencies) will be to produce a low frequency, high torque force at the output 
drive shaft A physically smaller gear has less weight- 
There is one major limitation of 99% of all electric motors. Inherently electric coils 
have a small delay time from the moment when power is applied to when the 
magnetic force is delivered This small time is constant (only dependent on 
temperature) but at a specific R.P.M. will equate to 1° of rotation. Therefore, 
maximum efficiency can only be attained at one RPJML All other R-P.M/s are not 
as efficient. The microprocessor control possible with the present invention can 
move the pulse timing anywhere, and could easily trade the most efficient angle 
relative to the current RJP.M. Microprocessor control increases the power 
efficiency resulting in less wasted power within the gear. 

Since our microprocessor has total control of the switching times (phase angle) of 
each pole, (as per above) whilst regenerative braking the microprocessor can track 
the most efficient timing depending on the to produce the maximum power 

out of the gear and will slop the output drive as fast as possible. Auxiliary brakes 
can thus be downgraded, again reducing the overall weight of the product 

There is no need for a clutch within this unit thereby reducing weight and wasted 
power within the gear whilst interrupting the drive mechanism. 

Since the gear is infinitely variable the output drive can be accelerated from stop to 
any speed smoothly. 

Several aspects of this motor have improved the power efficiency of this motor- 
gearbox, thereby reducing the need for a larger size. There is less power loss from 
not having frictional couplings of electrical parts or mechanical meshing of gears or 
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clutch. Also there is a power gain from a more efficient control of the electric 
motors in acceleration and braking. There is less heat generated inside this gear and 
so requires less cooling. All of those factors allow the gear to have a smaller size 
which then has more surface area per kg, thereby increasing the cooling effect per 
5 kg and thus reducing the weight of the cooling systems and the overall size 
requirement Reduced size is reduced weight for the same power output 

Further discussion on certain prior ait and the improvements thereto offered by the * 
present invention will now be detailed. 

10 

Another advantage is a computer simulation programme for the CNC machining of 
scallops so that the fan rotation direction will change the normally symmetrical 
shape of the scallops to allow for the directional and/or dynamic momentum wear. 
Another advantage of the present invention is the multiple ratios provided, as 

15 illustrated by the multifunction cage in FIG 6B which has a cam integrated on its back 
for the next stage of rollers, the ten scallops by two sets of nine rollers giving a 81:1 
ratio within the same body. If the same is duplicated with, for example, eight 
scallops and seven rollers, all on the same shaft, a lower ratio is provided. The 
compound contra-rotating action offered by the present invention should find use as 

20 FOUR WHEEL STEERING (FIG 5) for vehicles (ie, if the rear wheels require a 
lesser turning circle), or for power assisted steering or even to equally turn the 
wheels for a vehicle to go sideways or for angular parking or similar. The gear can 
be conveniently supported by the outer body. Of course, just a simple single 
reduction would be necessary if it is used as steering or equaliser for invalid 

25 mobiles, ride-on mowers or similar smaller-type vehicles. If necessary, vehicles 
such as trucks may require different ratios for wheels to turn in the same direction. 
The four wheel steering or sideways motion, can be for any type of vehicle, and 
further the planetary drives can be remotely controlled together with auxiliary 
motors driving the wheels of trailers or similar. 
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The present invention finds application in electric motors and electric motor design 
which can provide motors as shown in FIG 4 to be tested by simulation (FIG 9). 

The present invention improves the action of magnetic clutches; improves 
5 regenerative feedback through application of the contra-rotational shaft with the 
outer body; integrates, sums and subtracts rotational forces; has the ability to 
produce and vary any required rotational force which results from integrating 
varying input rotational forces independently accelerated in a method suitable to 
optimise their design. 

10 FANS A prior art Fan Company's publication claims contra-rotational exerts up to 
2.5 to 3 times more pressure in a wind tunnel. In order to achieve the most relevant 
speed to the fan industry, it is necessary to start a load efficiently as near to a 1 to 1 
ratio so as to have sufficient R.P.M. when using standard 50 cps motors. The 
present gear invention now makes this possible by at the same time also 

15 substantially reducing wing tip noise (FIGS 3, 4, 7, 11,18). It may be possible to 
contra-rotate propellers on the end of a motor using fluid flow to balance them with 
our planned propeller designs. However see pages 37, 51, 55, 57 and others for equal 
contra-rotation and control by formula or by calculation with many variable options. 
The contra-rotation also has applications in the propulsion of any land or sea 

20 craft and aircraft. (FIG 3, 4 7,11,18). 

Previously, such action was considered too costly. However, because of the 
optional roller design of the present invention which provides a choice to use only 
one (or more of each) rotating discs to combine and contain, for example, a 
planetary cage, a motor rotor, or set of coils, an outer body for the next stage, a row 

25 of magnets, and, for example, a cam (sun gear) for another stage, such that advanced 
features are more economically viable. 

This invention also provides a device to provide or include a type of biasing, 
ramping up or fast acting rotational energy storage mechanism which allows 
30 optimum torque to be gained by any internal or external rotational force when 
stepping through discreet gear systems. 
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By arranging at least a second roller (FIG 3) cage in a 90 to 120 degree angle to the 
first roller cage, it therefore also requires at least a second cam to be at 120 to 180 
degree to the first Fitting rollers which will allow the compact movement has also 
been overcome by providing a step along their length so as to pass over the adjacent 
5 cam and thereby allowing for the option of a tension spring to control end play and 
also provide an optional wear reduction feature by tapering (for example) the outer 
body when machining the scallops. 

The rollers also all move in the same direction as the surface they are in contact 
10 with. 

Four Wheel Steering 

Transmission in FIG 6 is bolted to the chassis in order to provide contra-rotating 
outputs. There further being the ability at the same time to provide a lower ratio (or 
15 higher ratio) which could be used to activate other features automatically such as 
altering caster or camber at the same time at a complimentary ratio, or perhaps as 
the wheel turns, things tike the body of the whole vehicle can be tilted automatically 
without even using electronic control. 

20 The above actions (reactions) would be like the touch sensitivity referred to in my 
Provisional Patent such as the slope on the road requiring heavier or lighter steering 
due to say the camber needing greater force or perhaps the feedback from greater tilt 
of the vehicle. 

25 Also robotics have the ability to say bend an "elbow" automatically when the load 
exceeds a chosen weight, or a load can be allowed to be lifted at half the speed 
simply by the feedback. 

Not unlike the tendons in our own body, however the body of this gear would not be 
fixed from turning when applied to the "elbow" type of operation, and could be also 
30 referencing some other point even in some similar vehicle steering designs. 
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The ability to provide high ratios and/or multiple low ratios 6A,6B, within the contra- 
rotating cages together with the ability to have the main input shaft toning in the 
same direction as the output shaft so that it is only necessary to have a simple 
extended range clutch on the feedback cage, in order to have a complete linear 
5 automatic transmission. See Fig 6A,6C, 6D, 8. Both wheels may be catered for as 
shown in the drawings. 

The rotary compression ability by displacement by, for instance, designing the 
suitable shapes into the rollers/pegs/slides/or similar, the length can be any 
10 suitable requirement to allow for travel of the "stroke". For example, these may 
be like pistons, with the ability to interact with porting for the input and exhaust 
through the relative chosen part. The ability to have a stationary cage for these 
purposes is also convenient, which can allow for inlets and outlets - see Fig 7. 

15 Combined transmissions able to linearly gear up to a 1 to 1 speed using 
dutches alone, or electronics in many variations, as described in this patent 

The design can incorporate hydro-static operation combined with internal or 
external accumulators. And can be totally performing as a geared, high \ 
20 powered transmission. 

There is the ability to combine with any type of fuel or fuel celL or work in a 
double or multiple power system providing regeneration advantages. For 
example, the first motor may be limited to the optimum fuel cell capacity 

25 whereas a second motor may provide high torque and other advantages herein 
described. There are many hybrid and high torque options such as those in the 
drawings herewith. Most features described in these designs are feasible with 
the use of multiple cages designed to suit each requirement, however there are 
other optional ways described in this patent to produce linear and high torque 

30 transmissions. 
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The range and efficiency of all powered machines can be likewise extended in 

the various methods that are described in this patent Contra-rotation can be 
used as described to achieve extra torque efficiencies. 

5 In many cases, the range provided by FUEL CELLS are dependent on their 
capacity which can be greatly extended by incorporating other of these ideas in 
this patent, such as — 

An advanced drive can also be constructed, by placing a planetary gear 
assembly similar to that used in the simple Internal Combustion Hybrid design, 

10 thereby giving the system a higher efficiency by allowing a regenerative aspect 
(This is cm the basis that a hydrogen cell is not efficient at recharging at these 
conditions). For example the "E" Hydrogen type energy, would be greatly 
benefited if the fuel cell motor is driving into the input cam of a planetary gear, 
then, by using a regenerative feedback motor connected, in line, preferably, 

15 (which could be powered by a Li + Lithium Ion battery supply) to the outer body 
of the gear. (The output could be taken from the planetary gear cage.) This 
would provide many advantages as described herein, and would further provide 
a total transmission. There is the option of the second output to the second 
wheel as well. Including a reverse gear. 

20 

As described, the Gears can be made in various configurations, and the power 
transfer through the roller type gear can be enormous, particularly if the 
multiplication ratios are accessed. Many advanced materials may be 
incorporated and varied to suit each application. For example, there may be 
25 requirements for high speed materials, or light weight, heat resistant, or 
combined steel and ceramics and so on. The ability to integrate the systems 
providing compound linear and/or high torque transmissions. The transmission 
may be totally enclosed, the easy mounting abilities for providing complete 
integration of multiple source inputs, combinations of machines are endless. 
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The roller can be any shape described as /ball/peanut/shaft/or pump 
actuator/piston with built in con-rod, compressor). This compressor of course 
can be a multi-cylinder rotary compressor / engine, which is in progress of 
manufacture, and being designed with porting and timing at this moment. The 

5 ability to build in and laminate other compartments side by side to incorporate - 
Built in Gearing, Multiplication, Accumulators, Compressors, Rotary Combustion 
Engines. The added ability to provide additional gearing can have huge 
multiplication, if chosen, can provide complete, self-contained multi-function, 
high powered machines. Revolutionary integrated devices can be made with all , 

10 these operations on the same shaft/axes, at the . same time combined with the 
. • ability to turn the outer body. The outer body can enclose everything such as 
pumping, generating, or connected to the wheel / load itself. Input and output 
can turn in the same direction and on one same axes, making possible all of the 
options for all the numerous methods described in this patent. 

15 

The ability to build in a stationary cage for entering and exiting the various fuels 
or liquids is also described in the two cage drive for contra-rotating fans, Fig 7, 
any chosen ratios can allow for example, the output of the machine, taken from 
the outer body (or laminated outer bodies) or from a suitably dimensioned cage 
20 or cages. 

It can further be designed to combine three dimensional types of reactive 
actions which not only feedback from its own actions, but as a result of, for 
example, a car rolling due to the road camber changing. The torque doubling 
25 feature is automatic to all operations, providing compensation for any slight 
frictional losses, which themselves are not there as the transmissions near 
optional 1 to 1 ratios. 

HYDRAULICS 

30 Hydraulics can be designed into the internals using piethods such as pressure, 
pressure equalising, displacement, or vacuum. Hydraulics and gas are highly 
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complimentary to this drive, internal or external hydraulics is optional, as also 
with the optional hydraulic feedback control. In requirements where lubrication 
is not provided, or chosen by the use of ceramics or other suitable materials, it 
is extremely beneficial and complimentary to combine either internal or external 
5 hydraulic operation and/or control with the roller gear option of this patent The 
ability of having linear drives or steps in ratios is also optional, hydraulic pumps 
should provide compatibility with this patent, in some cases these may only 
require modification to achieve the feedback sensing described in this patent 

10 The ability to use or combine advanced materials or such as ceramics is also 
unique. 

In one example, the transmission can have the feedback cages for two loads on 
either side of the drive (transmission and/or hybrid drive), the whole assembly 

15 can optionally be supported by one shaft. Another example of compactness 
available by accessing the feedback available from this gear is, for example, a 
double-ended motor with a common shaft supporting the gears on both ends, 
which can have the feedback cages controlled, by electronics, hydraulics or any 
other above means such as centrifugal clutches or coiled springs and would 

20 provide a compact two wheel transmission. 

The ability to combine added wheel spin control is also seen as a great 
advancement on the Patent 607822, 1987. This patent for the control of relative 
rotation speed over about 14% rotation of each other, has been assigned to me 
25 by the inventor who was awarded a bronze medal in Geneva. 

Another advantage is the ability to allow the driving force/s to reach optimum 
chosen speed before the feedback is actuated (in one of many ways - see 
patent) to provide chosen rotational torque. The feedback has the ability to 
30 integrate rotational forces by directly sensing them and making the prearranged 
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corrections directly or indirectly. Another advantage is the ability to run back 
and forth in any chosen method in order to access dynamic momentum to 
optimise or boost any action chosen, see page 2 of this patent 

This patent is extremely compatible with the latest developments such as with 
fuel cell technology, and can further revolutionise transport in every aspect 

This patent describes a three dimensional device which can provide everything 
from High Powered Linear Transmissions, for driving anything in a compact 
revolutionary way, accessing feedback through a simple new "pulley" system - 
to supporting the passengers in a remarkably luxurious way by feeding back to 
this alignment correcting device. This device has the further unique ability to 
support some paraplegic people or invalids in an upright position, and also the 
number of listed uses shown in this document. 

The device can control any mechanical load, using feedback from the load itself, 
using some three dimensional variations. Due to the vast number of products 
able to be revolutionised by the strategic application of this device, this patent 
can be enormous. 

Another application is lifting a load according to the weight, for example if 
another cage is added, the cage can be used to feedback from the lifting 
method used, for example, a rope can have the reactive cage (or body) lever 
out a pulley which will cause the rope lifting the weight , to be lifted at a more 
acute angle to cause the other side of the planetary pulley to change its relative 
lifting speed. This same action can be applied, for example to bicycle chain 
gearing. 

It was when I saw a newspaper article of a resourceful man with a Geneva 
award-winning differential invention, which included a very compact, versatile, 
planetary type operation, that I had success. 
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THE MOST SIGNIFICANT PART OF THIS INVENTION. 
If a vary large load is directly coupled to a power source on one shaft, the power source 
could not normally allow die heavy load to start turning in order to reach running speeds or 
a 1 to I ratio as this present development can. This invention is farther able to provide this 

5 ability in one body or even without a body. Normally, there needs to be a third totally 
separately designed item, which needs to provide some means of mechanical coupling to an 
isolated gearbox. These are bulky, requiring large structural enclosures, or alternatively 
huge electrical loading losses are expelled and wasted. Two of the best examples of 
coupling a load on one axis follow, though when this is achieved, they provide very limited 

10 application, and are cumbersome. Reference is made on page 1 of this present patent to 
Patent Aust 465202, (53,497/73) "Eaton Freewheeling Two Speed Motor Wheel" which 
uses hydraulics and a planetary gear set Refer particularly to their Claim 1. This extremely 
powerful design was achieved only because of die ability for a hydraulic motor to provide 
rapid reversal of direction and braking with a solenoid clutch thus providing the motor drive 

IS with a powerful first reduction gear ratio. The motor is then reversed with the combined 
actuation of a second clutch in order to provide the plurality of speeds. The REVERSING 
ability of these hydraulic motors being the key. 

The greatest advance of this present Patent can provide enormously high torque in one 
single body, on page 4 there is described a yo-yo type of action which can revolutionise all 

20 trammissdons as follows. The torque curves in Pig 2 of the French Pat 74748/91 show die 
extremely high torque available on the first transition to a one way clutch, using a single 
rotational power source, though they cannot put their transmission in one body and it has a 
cumbersome separately rotating planetary configuration. Page 4 of my Patent describes 
the flutter ability to achieve die extremely high torque operating dynamically like a yo-yo in 

25 one body, though operating now on one axis, Ref Fig 4 A, 6, 6 A, 6C, 6D. Further because 
this torque is achieved in one body, on one axis, self regulation is able to centrifugally 
regulate and control speed by the intrinsic self contained fixed ratios or by added 
centrifugally actuating means with die variable clutching of this high ratio integral second 
planetary component (earn, or sun-gear). (There is also die alternative of using multiple 

30 inputs as shown.) This analogy of the yo-yo, substitutes gravitation providing dynamic 
momentum for the input rotational force. When the yo-yo reaches the end of the string with 
the maximum dynamic momentum, it automatically provides the REVERSAL of direction 
which represents the first transition. This action is now duplicated and achieved on one 
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axis by using the one way clutch to frame/ground providing the REVERSAL, which allows 
the chosen ratio for maximum torque to the load for the first transition. Clutches such as 
sprag, roller, brake reversible or controllable clutching by any means can be used. The 
second powerful transition can be similarly shown as in die French patent Fig 2 torque 

S curve, but now is also able to provide maximum torque and speed automatically. The 
continuing analogy of a Yo-Yo may be likened to a fishing rod and reel being manually 
levered back until REVERSAL of direction, for die first transition, tod is now able to 
achieve die second transition likening it to winding in die reel There is the resulting 
continuing control of the torque curve with linear acceleration- The ultimate aim is to 

10 provide a smooth power output 

The French Patent 74784/91 is also referred to in this patent and within die "Wheels Within 
Wheels" pages 66 to 72, particularly note items 3,4,6,9,12. because this patent used die 
REVERSAL of direction to achieve die high torque. However, they used standard, 
separately rotating planetary gearing to function, whereas my invention does not even need a 

15 body, and is therefore a "Historic" breakthrough. This present invention can be inside and 
part of the driving source or part of the load, or supporting one or die other or both of diem. 
There is die very great advantage of being able to control feedback from other axis such as 
described in die car leaning descriptions and the paraplegic support types of applications 
refer to Fig 12 which can be combined with Kg 5 steering for camber and caster together 

20 with controlling die leaning referencing any axis because of the fixed relative gear ratios of 
die multiple differential. It should be repeated that the fixed ratio gearing of the double ring 
gear between power source and load allows for a secondary enormous advantage in that self- 
governing and centrifugal controlling mechanisms are now able to simplify all 
transmissions, this feature again is a further "Historic" break through Refer again to the 

25 Yo-Yo action in this present patent page 4, as also shown in Fig 4 A, 6, 6 A, C, D. 

The ability for a single input rotational power source to provide and combine high torque on 
one axis as well as fixed ratios in one body with self regulation had never previously been 
found. The ability to accelerate a cam (sun gear) has been described in several places, as 
they were needed to provide dynamic extensions for high ratios as well as cage/cams needed 

30 for low ratios. Interconnecting a variety of ratios has been an important feature in the 
alternative roller planetary design with many ratios described. Such as using cams with 
cams, cages with cages, cages with cams, bodies with bodies and/or cages, with 



multip , e ^os and the ability to integrate planetary gearing. Fig 1 shows the unique abihty 
to achieve a REVERSE planetary cage for planet carriers by having one less roller than 
scallop, instead of the common planetary forward planet carrier as with toothed gearing. 
This unique REVERSE planetary ability allowed the extension of this enormous potential 
ability so as to achieve single axis transmissions with high torque in one body as follows. 
The biggest brealdnrough came with the ability to couple together two planetary earners 
(cages) as has been shown and explained in Fig 4A, item D6 which shows a torque 
nauldpHer configuration and is shownmFig4asD6 and 

inner cam 3a and high ratio output 3b. These are more clearly shown m 6A. 6C 6D. 
AUemative examples of concentric operation with cage cams able to be integrated with the 
multiple cage/cam uses are shown in Fig 6B. When the first PCT Patent was not able to be 
applied in time for mis major original mechanical development, a second Provisional patent 
was applied which totally enclosed the first Provisional Patent pages as from the fourth page 
of this second Provisional, up to the alternative electric motor development designs page 22 
-24 IT* Fig 1 to Fig 4 was retained with the electronic advancement of heterodyning, with 
the words 'RPMLO' added to the previous differential wording on Fig 4 "with the ongmal 
drawing 4A showing a multiple differential. When me second provisional patent was put 
in, in order to not confuse the major mechanical advancement, an electronic motor 
enhancement which showed the addition of electronic control for some mechanical drives, 
-Super heterodyning", (see this patent page 45 line 21-33.) Further heterodyning was 
shown also in the Fig 5 drawing of the Provisional Patent together with alternative one way 
cmtching positions of this transmission. Tnis was drawn with a roller design to show the 
similarity to the French configuration of their Fig 5 transmission in its similar ungamfy 
original form, the drawing Fig 5 is shown heie as originally filed both with the other Fig 5 
four wheel steering drawing, which shows the versatility of the roller design. * is also on 
the Page 20/31. This drawing was put in to show the understanding of the duphcatmg 
abihty, and ft was therefore drawn similarly. See Provisional Pat page 1 E linesll to 16. 
Tnis describes the new Electronic advancement and then goes on to describe the previous 
mechanical provisional patent enormous abilities. "In one form of the invention, there is the 
option for any or all of the three basic components of the planetary gear to support electro- 
magnetically controlled components in order to provide the heterodyning requirement, 
however there is the added complimentary ability to pancake our gear with or without an 
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integral second planetary component as shown in drawing Fig 4, which could capture 
multiples of extra contra-rotational torque described herewith, plus also providing interface 
abilities for combining any required or programmed |>erfonnance from hybrid type inputs," 
The reason mat the French and the Eaton Pat465202 referred to above are so effective is 
likewise because of a REVERSAL of direction between the first and second transitions. 
The French show this m their torque curves in their Fig, 2 which refers to their Figs 3, 4, 5. 
The first extremely powerful transition is achieved by having the gear ratio working against 
the one way clutch to frame or ground. The high torque achieved then carries on to the next 
powerful transition which is therefore easily achieved because this configuration also forces 
the second sun gear to provide a fester rotation speed which causes a muhiplying effect to 
the sensitivity of the torque and speed control between input and output awaiting the second 
powerful transition which is achieved because the ring gear automatically REVERSES 
direction in relation to the frame/ground thereby releasing from the ONE WAY clutch/brake 
to the frame/ground because the coupling of the centrifugal clutch continues to pull it in the 
forward direction. Refer to their more adequate description. See item 37 and hern 42 of 
the French patent, also see equivalent item 41 on D6 Fig 6A of this, patent. Refer 
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... particularly to their Page 5. (The similar one-way clutch is numbered 37 in my 
Drawings 6A and 6D, with item 41 as my alternative clutching point/is.) However the 
French invention must have two separate planetary ring gears to achieve the high torque, 
comprising of at least FIVE separately rotating components with one reverse rotating ring 

5 gear coupled to the second planet carrier providing the reverse rotation essential for this 
invention. However my invention only requires FOUR separately rotating components in 
ONE BODY, m order to access me high torque from die reversing action, me French patent 
describes a one way clutch to ground on their second ring gear allowing the gear ratio to 
provide maximum torque, as seen as their Fig 2. This first step forms the basis for their 

10 three claims 1, 2, 3. Refer also to their whole patent and, for example, to Fig 5 further 
described below. There is shown the first ring gear (crown) here fixedly coupling its reverse 
rotation to the carrier of a second set of planetary gears referred to as a speed reducer, with 
associated second sun gear and second ring gear (crown) having the described one-way 
clutch to ground. The second ring-gear cannot turn, therefore the second sun gear and a 

15 clutch element to which it is fixed rotate with an increased angular velocity relative to that 
of me first ring gear (crown). This multiplication of the angular velocity increases the 
sensitivity of the device to changes in the engagement of die clutch elements of a second 
clutch, items 107/108. Their action (has provides continuing torque to 
the load, in order to achieve their variable speed transmission, described more adequately in 

20 their description. 

This present Patent provides an enormous advance in technology and has been achieved by 
similarly providing extremely high or even better torque, however this is now in one fixed 
ratio mum-configurable differential system, refer to Fig 6 A and also 6D. This alternative 
roller gear design is also able to provide many advantages over the toothed transmission, 

25 such as compact multiple concentric abilities., providing multiple feedback and controlling 
abilities. This is from and too not only the one axis, but any other axis for third dimensional 
interaction with any number of multiple differentials. However comparison is shown here 
by the incorporation of this new technology as applied to Fig 5 of the French Patent 
following. The One way clutch item 37 is shown in both Patents and item 41 is the 

30 alternative shown in my Figs. 6A and 6D. This invention is now able to be 
achieved here within one body (by coupling their two ring-gears together) and can be more 
easily explained by including an added REVERSE rotating planet carrier to their 
transmission. This is fitted between their other two planet carriers of the French Patent, 
forming a DOUBLE REVERSE direction carrier by fixedly coupling it to the carrier nearest 

35 the input source, or left side, now achieved by disconnecting carrier coupling 19 from their 
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present ring gear 16 and fixedly coupling it to the new double planet carrier by the same link 
19, instead and further, extending and fixedly coupling their ring gears together in order to 
provide central teeth for the added planet carrier, which also requires the extending of tile 
stm gear teeth, item 14, to likewise provide drive for the new extra double planet canier 
between the other two planet carriers. The one way clutch can remain as shown on the ring 
gear to ground, or there is the further enormous advantage of being able to take the load 
from the ring gear/body. This DOUBLE REVERSE rotating planet carrier/cage can now 
siruTarty be controlled by the one way clutch to ground or frame, in the same way as their 

ring gear is shown to. 

There is me add^ advantage tfb^ 

shown in their Fig 2 and providing three added steps of fixed speed by progressively 
latching the first gear ratios. Or choosing the required ratio, for example, by one way 
hutching the three separate components to ground/frame. Alternatively, various braking 
and controlling methods can be used, such as b«ly first, then the double planet carrier, and 

next the high ratio sun gear. 

(If me rotter alternative is used mo^ 

ratios in the rotter gear with more concentric alternatives. There being very large diameters 
available for inputting and outouttmg rotational power.) 

There are now further reversing of toad alternatives available within their one body 
from either end by adding suitable double planet carriers and sun gears. The toad can now 
Decoupled to the bc<ry with tte 

carrier. Therefore reverse gearing for their load shown at item 52 may be replaced and can 
be in one body- (This powerful reverse drive of a load can provide highly powerful braking 
and by also controlling the momentumof a toad.) 

There are further enormous advantages because this one way clutching is available to 
control from both ends and now providing extreme versatility (particularly if the roller gear 
alternative is used. An added centre shaft fixed to ground can be used for alternative 
support of the transmission or, for example, supporting a wheel and is also able to 
conveniently provide the necessary one way clutching to ground for the first stage. Various 
types of self releasing clutches can be employed for the first powerful step and are 
releaseable, reversible, automatic or manually controllable. These clutches can be in many 
other positions. There is a further advantage of being able to have either a one way clutch 
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on the planet carrier with a chosen ratio or there can he other reduction ratios from the high 
ratio cam/sun-gear if chosen. These high ratio sun-gears can provide forward and reverse 
direction to the load and control from either end, there is also ability to have multiple 
combined ratios within the same planet carrier. Many types of one way clutching designs 
are available some are such as are described in the Patent 607822 assigned to me by Arthur 
Woodbridge. Which shows and describes examples of a variety of clutches such as sprag 
and roller types. Alternatively manual or manual override control and clutching/braking can 
be used. There further can be controllable clutches of any type or such as are described in 
the French Patent There are alternatives for controlling shown from engine vacuum and 
other motor controlling methods described. There is the anemative of low cost yet 
sophisticated electronics which can enhance the transmission for optimum performance. 
A motor brake can similarly be applied with a one way clutch as shown as their item 26. 
There are numerous other clutching operations for control for continuing the torque curve 
and bringing the transmission up to the 1 to 1 or required ratio. liquid polymers in silicon 
oil or any other forms of similar radiated or inductive and magnetic control can be used. 
There are many alternatives such as internal pumps described which can work like a torque 
converter. With a one way step to the ground/frame first then having a pump as the next 
step which can be working with a second pump like an impeller or motor between any of the 
rotational components, preferably able to provide centrifugal control such as between the 3b 
cam rollers and scallops. 

The principal of the basic model is very simple using a single input source, by providing a 
geared first ratio up against a one way clutch/brake as shown in the French Patent The 
torque curves show die very powerful first stage which may take the load up with, for 
example, a 1 to5 ratio, next the torque multiplying action can now take advantage of the 
automatic (or controllable) releasing of the one way clutch. Various clutching or pumping 
actions can now take up as described, bringing the load up to 1 to 1 or any chosen ratio. 
There are many variations available, for example, de-activating and controlling the one way 
clutching so that, for example, an input source can be idling without driving the load 
or moving it forward. This transmission would be able to advance many patents, for 
example, the French patent and the Mitsubishi Patent No EP O 794 360 Al provided in the 
International Search. This is because this transmission can be self contained thus able to 
provide means to integrate automatic regulation and control because the input source and 
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load speeds arc directly related to the rotation speed of this transmission. These one way 
clutches can be sequentially or progressively actuated or de-activated, are releaseable, 
controllable, reversible, and able to be integrated with internal and external regeneration and 
accumulation as follows. The large displacement between the rollers and the scallops can 

5 provide compression and pumping by design. 

As well as the advantages shown for the methods above for a single power source input, 
multiple internal or external storage of energy with this planetary configuration can similarly 
benefit. Multiple power sources, which can add together and are able to be integrated or run 
independently at the same time as each other, on the same transmission, for example, 

10 continue operation when one energy source expires. 
This versatility can be described as follows: 

MULTT INPUT-OUTPUT FIXED RATIO TRANSMISSION SYSTEM 
FIELD OF INVENTION 

THIS INVENTION relates to an improved, user-defined fixed ratio, transmission system 
1 5 with multiple configurable inputs and outputs. 
BACKGROUND OF THE INVENTION 

The transmission of mechanical power from an energy source (usually an engine) to drive a 
mechanical apparatus is well known to be able to be achieved in many ways. There exist 
many common applications of this, such as fans, motor vehicles and windmills. 
20 Recently, however, Acre has been the need to transmit mechanical power from more than 
two energy sources to a single (mechanical) output Applications of this include such 
innovations as Toyota's hybrid petrol/electric car. 

None of these recent innovations, however, has been able to solve the perplexing problem of 
dynamically configuring the inputs and outputs (I/O) of the system. This ability, that is of 
25 dynamic I/O configuration, is required before many real applications, such as hybrid 
transmission systems, can produce real and useful results. 
ANOTHER OBJECT OF THE INVENTION 

It is therefore an application of the present invention to produce such hybrid transmission 
systems that can be used as solutions to real-world mechanical transmission problems. 
30 Low cost sophisticated electronics are very compatible with this transmission, in some cases 
micro controllers can be extremely complimentary. 
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SUMMARY OF THE INVENTION 

"This invention relates to devices for the transmission of rotational power in the form of 
rotational motion", please refer to page 1 of this document 

This invention has been described as a "Pulley" System by a Professor. Though it has fixed 
ratios it can however perform dynamically providing variable speed and is further able to 
provide multiple integration and control on the same axis to achieve third dimensronal 
reactive control and feedback operations in many different methods. 
DRAWINGS Mutti input-output fixed ratio variable transmission system. 
FIG 1 As stated in my Australian Patent No. AU-A-93246/98, Pages 1 and also page 31, 
Australian Patent No. 607822 (25125/88) "Spin Control D^erential" has been assigned 
to me by the inventor, Arthur S.A. Woodbridge.. 

Rg lis a copy of one of Arthur's original drawings. Note that the names given to these 
planetary components and operations are in many cases our own, being new technology, 
there was little to compare the operations with and it was further necessary to develop it m 
secret This planetary cage is able to provide internal reversal of rotation direction due to 
having one less roller than scallop. Forward rotation with one more roller than scallop * 
optional, or it can change direction of rotation by choosing relative numbers of rollers to 
scallops, combining cages with cams, or cages with cages, bodies with bodies and/or cages, 
cams with cams. Many alternatives are possible. The planetary gear is shown as Fig 1 m 
bom Provisional Patents, and Rg 1 in mis patent AU-A-93246/98 is the same as 
«P C T AU99/00452" also see also pages 66 to 72 "Wheels Within Wheels" in bom patents. 
FIG 1 For most of my life I had been searching for some three dimensional ways to 
control loads automatically on one axis by feeding back from the load in order to 
automatically make reactive corrections for static and/or dynamic requirements. Arthur 
Woodbridge, the winner of a Bronze Medal in Geneva in 1987 discovered a type of tiurd 
dimensional feedback by relating one wheel of a vehicle to the other wheel and controUmg 
it on one axis through the feedback reference from contact with the road, thus provnhng 
effective yet limited use of one feature. Further, he discovered mat planetary gear cages 6 
could go backward or forward in the same body 5 by having one more roller 7 or one less 
roller than scallops 9. In his patent, Arthur further described that optionally, double rows 
of cams 3 and rollers 7 and other optional methods of using planetary .remissions and 
planetary gear components can be used. 

The heart of this invention lies in the resemblance of a "Pulley" system which was described 
by a professor as being like a figure "8" which he traced around and around in varymg 
diameters. After reading my information, he picked up the potyuremane cage and body 
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prototype parts and the cam, which was able to show internal reversal of direction in the 
free-to-move body. This is described in the PCT, see page 32 line 22, also see Australian 
Patent top of page 28. 

The third dimensional feedback in this invention can control statically and/or dynamically in 

5 amazing methods. 

Driving a car like riding a motorcycle, Fig 30 shows two separate planetary gears, of Fig 6 B 
or 6 A and 6 B, or any required combinations coupled between the two sets of the wheels as 
shown (looking end on) in Fig 12. As the chassis weight causes the car body to tilt into 
the comer instead of being thrown away from the comer as at present The wheels also lean 

10 into die corner and can be continuously corrected by any means. 

Fig 6A and 6B are likened to showing the invention from an "internal view". The 
controlling of the car wheel and body leaning operation shown in Fig 12 is likened to 
showing flic invention from an "external view", and has also been confirmed, by a professor. 
However, Fig 30 is the view showing the car tilting into the corner using three dimensional 

15 feedback, together with any required camber alignment and/or control There is however 
the further ability as shown in drawing 30, where the leaning of the body of the car can 
provide reactive feedback in order to assist reactive corrections automatically and 
continuously. Fig 5 can also achieve some optionally complimentary third dimensional 
features, with, for example, controlling the steering in any chosen method with the added 

20 ability to provide any automatic or controlled correction for example castor control, or any 
other combination abilities which can be controlled reactively or combining simple yet 
sophistication by micro-controller control. It is shown with the ability to control and support 
everything on one axis, a basic resemblance which is similar to what was controlled in 
Arthur's patent, from reference from the two wheels to the road. 

25 Fig 5 shows the four wheel steering with some amazing options and abilities, however it can 
further similarly be controlling in methods described, making third dimensional corrections 
to other chosen reference points, for example any other complimentary third dimensional 
combination with the above body tilting operations as well as correcting caster, (as 
described at the bottom of the Fig 12). 

30 The paraplegic person of Fig 29 A shows the ability to provide equipment to correlate and 
reference positional holding using this inverse feedback. For example, with a paraplegic 
person in an upright position, the gear can also simulate muscle and ligament movement 
with touch sensitivity. It is able to be optionally controlled by a gravitational sensor, or 
similar, which could be at the high point of the spine. A resemblance of walking (for 

35 example) could be provided if the gearing controlling the waist at the back, this could as 
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well inactively cause to pivot the waist pushing it forward. This could be combined with 
assisting the weight to be transferred onto the right leg, so as to allow the left leg to be lifted. 
Many different variations are available with die multiple options in this transmission.- 
Robotics can similarly benefit 

Overseas developments of similar planetary type gearing of the time were m Arthur's 
possession when I met him. These claimed extremely impressive engineering figures also 
showing that this type of gearing could be 1/5* to l/3 ri the size of other relative gearing, 
(which were further confirmed by a professor). These included photos of large machinery 
with similar designs to Arthur's planetary gearing, as shown in Fig 1 in my patent. Arthur 
had shown the overseas people his patents and had tried to obtain supplies of their gears, 
however, they perhaps realised he had patents and wouldn't supply. However they state 
emphatically on page 8 and 9 in their comprehensive engineering description mat, "The 
roller drive mechanism, besides only being manufactured as differential device, can not be 
mat fe for triable s peed governing" . They go on further to describe the use of coupling 
these similar planetary gears to another manufacturer's "cumbersome tapered cone " type of 
-variable speed mechanism as pictured in their description. 

The uses for this multi-purpose product are endless. Furthermore, it has the potential to 
replace or interface with many other complex devices, due to the unique type of three 
dimensional operation providing balancing, feedback, biasing and types of vernier and 
heterodyning features. The size of this product can be micro to macro depending on the 
type of computer program used which simplifies design. However, in some cases, toothed 
or any ahemative planetary gearing and pumps can be substituted for the roller type 
planetary gearing. 

One simple ratio doubling experiment I demonstrated, was by lifting a load with two ropes 
from opposite sides - one from the body 5 and the other from the other side on the cage 6. 
The load was lifted rearming twice the number of turns of the cam 3 and twice the time 
taken than what was needed when lifted with one rope, by locking either the body 5 or cage 
6, (because the body 5 and cage 6 had been "winding into themselves"). This feature could 
also be complimentary and enhance the contra-rotating features of this transmission. 
Furthermore, in Woods published wind tunnel tests, contra-rotating fans have now been 
found to be 2.5 to 3 times as efficient as a single tan. This could further benefit in many 
methods described in the patent, for example, by calculating relative ratios providing equal 
contra-rotation and/or multiple stages. (One optional method uses 6 and 4 scallops with 5 
and 3 rollers in two contra-rotating cages, thus providing equal contra-rotation by holding 
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the 5 cage stationary and having the loads coupled to the body and three roller cage.) The 
ability to further control the stationary cage is available, together with further control of the 
6 scallop body being available if the load is restricted to the 4 scalloped part of the body. 
Pitch control can be controlled through the centre shall Swash plates or similar can be used 
in the best engineering manner, to provide guidance or any other requirements. Seepage 51. 
Woods further say, "From this arrangement, additional contra-rotating stages can be added 
with successively higher pressure development capabilities." This is very complimentary to 
the multiple configurations available on this roller gear option. I could feed back from a 
load in the type of three-dimensional methods described in this patent, to operate a 
resemblance of a "pulley" system, on the same axis. For example, by contra-rotating and/or, 
by allowing a cage 6 to go backwards in the body 5 and controlling it in any way, allowing 
the body 5 to rotate, could bring the gear up to a one to one ratio, with any chosen ratio, 
providing extremely simple and compact transinissions on the same axis. There are many 
further torque advantages, see Wheels Within Wheels 1996 items 3,4,6,9,12 herring to 
French PCT 74784/91. The French PCT is totally revohitionised by substftuting their planet 
wheel 14 wim a cam and their crown wheel 16 with a roller scallop body coupled to their 
crown wheel 31. Then by replacing their carrier 18 with a suitable reverse rotating rotter 
cage and coupling it directly to their satellite carrier 19, thus providing a great advancement 
that now only needs a single body, from which the load can be coupled as welL See Fig 8 of 
Mitsubishi Patent EPO 794 360 Al, which can also be revolutionised. See Fig 6D herein 
which can provide pumps and everything needed inside one body. One example of the 
"puttey" system, is a wmdmffl, described in this patent with two turbines. Three different 
basic configuration for windmills are referred to. Two optional configurations described 
use a smaller diameter turbine joined to the drive shaft However, the prototype had the 
larger turbine joined to the reverse rotating cage 6, with the load being applied to the body 5 
instead, using alternative optional configuration described by the patent draftsman. This 
demonstrated the simulation to a "pulley" action very effectively. The turbines instead 
would have the pitches of their respective blades arranged so that with wind driving both 
turbines, the turbines would rotate in the same direction as each other. By allowing the 
higher ratio input rotational force to develop inertia and momentum, between itself and the 
reversing cage, this larger turbine was able to absorb this energy, having little effective load 
on it. The building up of inertia so that at some later time, when the wind was at a chosen 
level the suitably designed turbine blade would be forced, by increasing wind pressure, to 
slow the cage's backwards rotation, which would apply torque to the load connected to the 
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body 5, This would result in the two input rotational forces and rotational speeds to add 
together resulting in die body 5 rotating at a greater speed than either of the input forces. 
This development was videoed for further analysis, however only two contra-rotating 
turbine blades were available at the time which demonstrated some features. The third 
S option described was accelerating a cam providing a high ratio output using two contra- 
rotating propeller blades. 

Fig 2 The above planetary mechanism was also installed in a VW car. It was coupled onto 
the existing gearbox in a very preliminary test, using a 2 hup. electric motor powered by an 
AC lead which allowed the slow movement of the car in 1 st gear. An eddy current clutch 
10 was used employing 24 volt batteries. This was to simply demonstrate the possible relative 
sizes and practicality of using the roller gear. I had difficulty in getting any assistance to 
. produce any of the greater features described in the following pages also because it had to be 
developed secretly, with confidential agreements, so I only told very few people how it 
actually worked; 

15 In order to develop an accelerated high ratio component for similar use, (called planet wheel 
28 as shown in the French Patent PCT 74784/91 and others. Also see PP above page 14 and 
page IE etc) a smaller transmission was installed in a mini-bike accelerating a cam using 4 
scallops and three rollers, in a hybrid configuration. This was a way to test the various ratios 
and it was successful. An optional practical design was described by a Micro-Electronics 

20 Engineer for use with a feel cell, on Pages 28 and 34. However, this design is further able to 
be enormously advanced with the added and alternative high torque configurations 
described in this patent 

There is the ability to have extremely sophisticated electronics and advanced micro- 
controllers at very low cost with this invention, due to the self controlling nature of the 
25 design. 

Suitable cages (Le. planet carriers) of any type of planetary gearing can optionally be used 
as described in the patent, in many drawing? there have been more cages drawn to indicate 
the option. FIG 5, 12, 29A, 30, and other body leaning requirements also require low ratio 
options such as four wheel steering , or robotics as described in this patent 
30 Fig 3 Shows just some of die multiple various abilities of this transmission described 
throughout the patent There are numerous options particularly accessing almost any 
rotational requirements. These can all be accessed on one side or both sides of the motor or 
double or multiple motors. Optionally, No 1 generators, and No 2 accelerators can further 
be motors or generators, they can be interactive in any method, as required. Many types of 
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control options are available as described in the pages of this patent and Hie Provisional 
patents. Many types of clutches are iurther described No 3 any type of No 4 fluid or 
hydraulic or molecular control is also available or any type of brake No 5. Balancing is also 
described and optional multiple cams are shown No 6. Further contra-rotation is another 
option. The contra-rotation features of these transmissions are all similarly available on one 
or both sides. Parts of the gear may be integrally manufactured with the hub of the wheels 
or impeller blades. Optionally either side or both sides can be variable speeds as described, 
for example in page 2 and other pages of the patent. There are many other transmission 
systems described. Some of the ratios shown here can be, 2:1, 3:1, 1:1, 4:1,-1 to +1. These 
are able to be varied and chosen to suit requirements by calculation, the low ratios described 
can further have the ability to optionally provide a relative high ratio to the centre shaft. For 
example, three scallops and four rollers having the 4:1 high ratio could be used for any 
requirement, for instance this can be the method described in the Provisional Patent pages 
12, 14, 1 5, IE to accelerate a cam or high ratio component for the various reasons described 
Fig 4 The easiest way to understand the main feature is by reference to French Patent 
74784/91 in which they have to use two planetary bodies to accelerate their planet wheel 28, 
whereas mis invention has the ability to have a for superior action whieh is provided by the 
reverse rotating cage 6 which can provide an accelerated cam (or planet wheel or similar), 
with multiple -cams as an option. Many different further advantages are described as 
follows. 

The transmission is based on a very simple action. It can optionally use any type of suitable 
design of planetary gears, or any reverse cage pumping action, providing feedback from a 
load. The reverse, or pumping, feedback cage D6 will continue to go backward until the 
rotation speed of the shaft and body are up to a 1 to 1 ratio. Refer to page 2 of both my 
provisional applications above in which some examples are mentioned. Also this Patent No. 
AU-A-93246798, pages 66 to 72 (or39 to 43) See "Wheels Within Wheels" 1996, where I 
described revolutionary transmissions, including any suitable internal pumping for speed 
control. Hydrostatic balancing can be combined, for example, by pumping or using even the 
lubrication in order to reduce or eliminate "metal to metal" contact with any chosen 
material such as by appropriate grooving in and around the rollers and other relative surfaces 
requiring machining for long life. Optionally, an internal vane pump can be used between 
see Fig 6 A, could provide internal speed control and governing, by coupling up the high 
ratio cam/component to the body. The pumping can provide cooling, and filtering. The 
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ability to combine many types of regeneration and return of energy can be provided 
internally or externally such as already described. Accumulation for gas, hydraulics, high 
efficiency batteries, capacitors, are very compatible and energy can be stored in, for example 
bicycle, and motorcycle frames, tanks, or anywhere for return at a required time. High 
5 efficiency batteries may even be carried by the user. 

This transmission can have enormous hydraulic capabilities with internal or external 
pumping. There are numerous options shown and described in die provisional patents, 
Australian Patents and this PCT Patent 

This transmission is further able to provide an interface between power sources and loads 
10 and it can further integrate power sources. It can further provide multiple required ratios for * 

inputting, outputting, or mixing rotational energy. It can, for example, provide equal 
. relative inputs (or chosen ratios by calculation ) for contra rotational forces and further equal 

relative outputs (or any chosen ratios) for loads by choosing cage and roller ratios, and, for 

instance, laminating bodies. Cage/cam combinations can provide very low ratios if needed, 
15 with die ability to provide reversal in direction by choosing or changing relative ratios of 

rollers with scallops, for example to provide multiple ratios or concentric or other 

requirements. 

Page 3 Hne 25 of both provisional patents state "In another form of the invention, a 
planetary gear having a variable balancing mechanism between any of the main three 
20 components of the gear, which will allow for combining one or more rotational angular 
velocity, so that rotation of any said component will likewise cause rotation in the other 
components providing one or more angular velocity output also with the choice of contra- 
rotation." 

Further, these three components of Fig 1 could be duplicated and interchanged, coupled 
25 together, as shown in various drawings in my Australian Patent It could provide low and 
high ratios with multiple outputs and/or inputs, or concentrically and for example, to 
accelerate a cam. This is shown in Fig 4 of both my Provisional Patents 14-1 1-97 and 18-9- 
98 and also described on page 14. Also page IE from line 12, also in Fig 6 of the Australian 
Patent No. AU-A93246/98. This high ratio cam is wonderfully available with everything 
30 else on die same axis. In many other patents similar types of planet wheel operations may 
be used with flywheels and starter/generators or similar, as for regeneration. This high ratio 
action is pancaked here and integrally being driven by a combination reverse rotating 
planetary cage within a body having two sets of rollers. This is a revolutionary and an 
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extremely advanced method of not only providing the same advantages provided in the 
French Patent 74784/91, with what is referred to as the planet wheel 28 of the toothed 
gearing in Pigs 3 and Fig 5. It is further doing away with their need to have two separate 
planetary gear bodies (see my Provisional Patent PP 6043 page line 5 to 20, also see my 

5 Australian Patent Pages <S&-~72, WWW and particularly items 6 and 12, also see Fig 

4A and 6 A in this patent). Further, amazingly, this high ratio integral secondary planetary 
component is achieved on the same axis in a single body. This can possibly extend the 
M PuHey T ' action even further, because of the automatic self regulation. This self regulation, 
is achievable in numerous, self controlling, centrifugal or governor type operations, because 

10 the rotation speed of the body is relative to the load. 

Many types of speed controls are now possible, for example, by using various centrifugal 
• and/or governor actions. For example, it can be controlled between the "No. 1 Inner Cam", 
and tbe high ratio accelerating cam, (planet wheel,) or component of any type, and the now 
free to rail body. 

15 Fig 4 As well as the enormous advantages described by using this integral high ratio 
component, some optional methods of integrating rotational forces are indicated. There are 
options for many different ways of controlling this transmission, or accessing other added 
differential actions available. For example, there are configurations available for using the 
reversing double cage, or the body for combining or inputting one or more rotational force. 

20 These forces may or may not be developed on the same axis. However, this transmission 
allows them to be mechanically "processed" within the same axis. Various options of 
clutching in order to combine rotational forces onto the high ratio shaft and/or the double 
cage shaft may be combined, using one way clutches or any other types of clutching are 
described in this patent, 

25 Sophisticated micro-controller control can be simply employed due to the simple 
nature of this transmission. See Fig 6 A descriptions below and others. Many combined 
dynamic and reactive options are possible. 

One load lifting test conducted on a lathe which has been witnessed, shows that only 
approximately 1.5 kilos on the high ratio cam was required to lift approximately an 11 kilo 
30 load on the body. Both the loads were on 35mm diameter shafts and the rotation speed was 
30 RPM at this time. (Some of this similar testing has been witnessed and videoed). When 
the double cage was tested, due to the freewheeling nature of it accelerating the cam, it 
varied and was inconsistent, it required well over 7 kilos. The single forward rotating cage 
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on the other side was 35mm diameter and was not tested in this demonstration. There is 
already a video available of a similar transmission in a small hybrid four wheel mobile 
which is shown driven either with an independent battery, with forward and reverse power, 
or combined with a petrol motor which when started, uses the regenerated electric power to 
add to its power. 

Fig 6 A and 4 A. However, by allowing the body to roll, the invention provides the 
ability to incorporate possibly other further resemblances to "pulley extensions". By further 
adding a forward rotating cage to this transmission the output can optionally now be 
extended by the chosen ratio cage. This is benefited by the relative internal centra-rotation 
of these two cages, together with the ability to wonderfully still enclose the transmission. 
Any centrifugal control may be more effective Further, optionally, relative ratios can be 
chosen and can be provided by a forward rotating planetary cage in a method to extend the 
resemblance to a pulley action, which may be calculated to capture torque advantages fed 
back. However, examples of the roller option could be achieved with the lower relative 
ratios provided by the ability to laminate bodies and cages, allowing lower ratios. For 
example, one option combines three bodies laminated with (for example) 3,4,3, scallops 
each, with a double cage in the center having 3 rollers for reverse rotation, able to accelerate 
a cam with 4 rollers, and a contra-rotating forward rotating cage of four rollers for the load. 
An alternative optional combination would have 3,5,3, scallops with 4 rollers for each of the 
others providing the centre shaft with a 1 to 4 ratio for the double cage which would provide 
an equal and oppositely rotating high ratio cam of 1 to 1 ratio relative to the centre shaft 
Impressive load lining tests were conducted on lathes for this configuration, as described 
herein. The high ratio cam can be constructed having one or more cams "advanced" by any 
degree in order to allow for smoothness and the rollers can be constructed or recessed to 
allow for any physical passage or each others cam rotation. 

The same high ratio cam (or planet wheel) can optionally provide a second input for contra- 
rotational forces. For example, contra-rotational and frequency controlled motors or any 
rotational forces, or can be used to couple one or more contra-rotating inputs into the 
transmission, hybrid or regenerative inputs or independent reverse and forward transmission. 
Flywheels and braking are able to be used to optionally control these and can, for example, 
be interchanged between the high ratio cam and the reverse cage as required. See the 
various configurations in the drawings. For example, for starting mechanical mechanisms 
for LC. motors combined with regeneration or any other requirements can, for instance, use 
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centrifugal action, one way clutches, other latching mechanisms, electro-mechanical, 
centrifugal, molecular coupling systems or can be manually operated- The option of highly 
sophisticated yet simple micro-processor control is extremely easy to couple in most 
instances. Multiple blades could be used in any windmill configuration, 
fig 4 As well as all the advanced systems described in this patent with reference to 
automatic and high torque, linear and hybrid transmissions there has further shown up 
enormous advancement capabilities to totally revolutionize electric motors. There has been 
described in this patent many different electric motor, designs. Some of these motors were 
previously impractical, therefore my invention has been in great need. 

There is the further option of running these motors and contra-rotating input rotational 
forces at any relative speed continuously. For example, optionally, trains or any 
other machinery may benefit greatly, however trains could also benefit by using the other 
high torque and hybrid systems described, for example in fig 6 A, C, D. The power sources 
may come up to a 1 to 1 or alternatively any chosen ratio for high torque and efficiency. 
Kg 6 A and Fig 6D. The Transmission shown in Fig 6 A can be totally controlled internally 
or externally. In one method, internal pumping between the No. 1 inner Cam 3a and 
the cage D6, by the alternative vane pump 27 providing powerful compact 
transmissions. Control and governing can be achieved simply as described, by even 
pumping the lubricating oil and combining centrifugal action and/or control between 
the high ratio component 3b and the rolling body. There is described many pumping 
abilities see Pages 66 to 72 such as displacement between rollers and scallops which 
can provide very simple self regulation by centrifugal action against gravity of even 
the lubricating oiL Many different methods are able to provide centrifugal governing 
because the rotation speed of each transmission is related to the source speed and load speed 
they are coupled to. Ref to pages 32-34. For example Fig 6 A or in Fig 6 D. Further 
alternatives are shown, as described in this patent, see Fig 26A to have everything rotating 
internally or externally including the microprocessor, because of the dynamic operation, the 
load can support the transmission or the transmission can support the load and all the 
rotational forces can be integrated. Only the necessary couplings for support to the frame 
are needed which can be anywhere such as shaft bearings with any necessary ground 
references and for braking and one way clutching or external needs for coupling between 
rotational forces. Multiple concentric outputs can further be achieved using cage/cams 
driving one into the other. The ability to change direction can be achieved, for example, 
using cage cams with one reverse rotating cage/cam driving another reverse rotating cage or 
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cage/cam providing forward rotation, then if required another with more rollers than 
scallops can be employed to provide forward required ratios by calculation. 
Optionally the high ratio cam shaft can be concentrically inside or outside the double cage. 
For example (see Kg 6, A or Fig 6 Q. 

There are many options for accessing every variable need, one example of one design I 
described is as follows- (This has been described in the patents as resulting from my 
consultation with another motor manufacturer, see pages 22, 23, 24.) Two motors with two 
separate frequencies and required phasing, may be used onto the input shaft and the high 
ratio component Two sets of coils and «Tfetetodynmg effect" can be mcorporated. 
Energy transfer between the two parts, i.e. two frequencies in phase or the amount out of 
phase can be designed to maximize energy transfer. Further, a third (or more) input 
rotational force is described and shown in the drawings. This can further incorporate 
regeneration. The resemblance to a "Pulley effect" can be perhaps extended. 
As mentioned, highly efficient centra-rotating electric motors have been offered by one 
University, and also from a magnet manufacturer, die use of which was described in my 
Provisional Patent of Refer to the two Provisional Patents above named "Variable Ratio 
Multi Gear" 14-1 1-97 and 18-9-98, which state from page 2 line 23, to fine 28: 
Although planetary gears are known, the prior art gears have faded to take advantage of 
certain of their features, in particular, the contra-rotational nature of the input and output 
shafts being on the same axis. Planetary gears can provide features such as an operation 
similar to mat of a transistor, where huge amounts of power may be controlled by a small 
amount of controlling power, there is also a torque doubling effect, refer page 36, line 24, 



Sophisticated techniques involving integrating, balancing of heterodyning more man one 

rotational force, are applied either internally or externally to this device. 

Super heterodyning. However my following Provisional Patent of 18-9-98, is describing 

thr optional advan 1 of >T1 T 1E rf mi » Provisional) This 

could further benefit many of the previous invention options. 
Provisional Patent 18-9-98 Page IE. 

This invention relates to improvements in mechanical gearing, providing a rotational motion 
conversion apparatus for converting any rotational force or forces to more easily produce 
maximum optimum torque at any desired RPM , whilst accessing these several internal 
planetary drive advantages repeatedly. The present invention provides a means of mixing 
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say one or more rotational forces and also combining them with an existing rotational force, 
so that resultant multiple rotational forces are all rotating at required RPM's, in order to sum 
the two RPM's or subtract the two RPM's so that they will provide significant increases in 
die systems matching capacity, whether it is required as a fixed, variable, or linear ratio 
drive. 

In one form of the invention, there is an option for any or all of the three basic components 
of the planetary gear to support electro-magnctically controlled components in order to 
provide the heterodyning requirement, however, there is the added complementary ability to 
pancake our gear with or without an integral second planetary component as shown in 
drawing Fig 4, which could capture multiples of extra contra-rotational torque described 
herewith, phis also providing interface abilities for combining any required or programmed 
performance from "Hybrid" type inputs, whilst providing a specially programmed RPMLO 
as well. For normal city type driving, the yo-yo action (first described in my expired 1995 
Provisional Patent application) could, for example, dramatically increase reactive repetitive 
energy from "Odyssey brand type" batteries which will accept huge boosted charge when 
slowing, braking or clutching, ready to instantly return huge boosted added power when 
called on to accelerate. There is also the ability for one rotating component of the planetary 
drive to support say, a planetary cage, a set of coils, a set of magnets and a cam for the next 
stage, or say an outer body with a set of coils, a set of magnets, and with a planetary cage 
combined for the next stage of rollers. (FIG 5 - 7.) 

When described and shown my contra-rotational input description using one of the optional 
method for "super heterodyning electronics", one Technical instructor agreed with my 
suggestions comparing it by first drawing the "Servo" system used in a video tape recorder, 
which has two stable clock "reference" frequencies and two comparators sensing the 
phasing and frequency which operate as a "Master" control when these PG and FG are 
mixed together providing error correction for the drum motor as the "Slave". He further 
drew my two motors (which are on the same axis) side by side with one being the Master 
and the other being the Slave. He described it as reversing the role of the two motors Slave 
and the Master repeatedly, providing a "Variable Reference", with the adding or subtracting 
of this, likening it to "super-heterodyning". He further drew a micro-processor with inputs 
and two outputs, with the micro-processor choosing the required corrections and outoutting 
them to either motor for a pre-programmed error correction, or corrections for any other 
scenario. There could be sensors on die inputs, sensing for example, RPM peak torque 
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detection, and/or also any type of inclinometer sensing or sensing of the temperature at i.e. 
IC Motor exhaust ports etc. 

Patent pages 22 line 11 to 24 line 6, are describing another motor manufacturers various, 
optional designs. Super-heterodyning can optionally be applied to any other planetary 

5 options as is further shown in Fig 5, Kg 6 & Fig 7 of the 18-9-98 Provisional patent, page 
IE. Fig 5 is also showing the roller gear equivalent to the French Patent 74784/91, showing 
that it is possible to optionally provide forward rotating cages in the same way as toothed 
gearing, (if chosen) using one more roller than scallop, in order to duplicate the actions of 
this Fig 5 toothed gearing of the French Patent However, Fig 4 shows there is now the 

10 enormous ability to do away with the separate bodies and use the common body capturing 
multiples of contra-rotational torque with the integral high ratio component 
With the roller gear high or low speed rotation and balancing can be achieved by choosing, 
for example, suitable offsets for the cams, and/or multiple configurations. Such as one or 
more cams with* advanced rotation, with suitable recesses or steps in the rollers to allow for 

15 die relative passage of the balancing rollers requiring to pass each other. Balancing can be 
incorporated throughout, internally or externally. Various configurations and ratios can be 
combined, phis the use of, for example, needle roller bearings to achieve compactness and 
smooth operation. 

By combining cages with cams, cams with cams, cages with cages, or choosing required 
20 numbers of scallops relative to rollers, or laminating bodies, I could achieve any ratios 
together with the further ability for many concentric options. Please note: The Roller 
gearing option can provide a great variety of ratio combinations. Some of the drawings 
show many more cages than needed, which indicate that there could optionally be used 
common forward rotating toothed planetary gearing. Small plastic examples of these 
25 common multiple gear sets are available from "Hobby Shops". This transmission can 
further provide extremely low ratios or multiples of different ratios from any number of 
optionally configurations, these can be concentric or not, as shown in many of the drawings. 
Or there is further the option of numerous alternative configurations to be designed and I 
have only tested a few. There are an enormous number of variations available by 
30 calculation providing ratios or configurations for better operating of many applications some 
of which 1 have described in the Australian Patent "Wheels Within Wheels" pages 66 to 72. 
See Fig 6, C There is the option of using rollers with axles. For example, the rollers could 
be interposed between interconnected plates. The plates could have elongated slots for 
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sliding the roller axles in. The option of concentric operation is there as well as optionally 
having the high ratio input/output on the inside or the outside of the reversing cage. 
As mentioned, this is a method of achieving third dimensional feedback for controlling loads 
particularly on one axis. The wheels in Arthur's patent were partly performing the action of 
feedback from an external axis and being controlled on an internal axis. My two wheel 
drive option can further extend and enhance my resemblance of a "pulley" system. This can 
provide revolutionary third dimensional control from one wheel to the other, together with 
optionally providing other reactive automatic systems for two wheels (or more) relating to 
each other with the road providing the third dimensional reactive feedback for reference. 
Refer to items No. 16, 19, 20, 30 etc, WWW. 

If required this common axis can be supported on one common shaft, and further a common 
rotational input rotational power source or sources can power two outputs, or, for example, 
can support both wheels. 

The drawings in this present invention are showing just a few of the multiple applications, 
showing mechanical transmissions accessing three-dimensional feedback, working in 
complimentary relationship so as to feed back and automatically control and/or make 
reactive corrections, (which resembles extended "pulley" systems. Amazingly all these 
features can now be provided on the same axis. Further, the load can optionally be taken 
from the body of the gear as in Fig 2, Fig 4, and others, or taken from the cage/s, or from the 
cam/s. It can have multiple takcoffs and can have multiple inputs. 

This transmission can provide integration for the maximisation and transfer of rotational 
power being the means for providing powerful high torque and linear or universal and/or 
interactive transmissions. Refer also to the Australian Patent AU A 93246798 showing 
further optional methods. Many advanced applications are shown in the "Wheels Within 
Wheels" pages of 1996. (Pages 66 to 72 in this Australian Patent) 

Note - page 3 of both provisional patents PP0404 14-11-97 and also PP6043 18 9 98. One 
object of this invention is to provide a device which is able to provide a continuously 
variable output angular velocity to input angular velocity ratio. Another object is to provide 
a device which is able to combine more than one input angular velocity or, alternatively to 
also optionally provide one or more angular velocity output To achieve this, sophisticated 
techniques involving integrating, balancing or heterodyning more than one rotational force 
are applied either internally or externally to this device. 

Another object is for a device to provide or contain a type of biasing, ramping up or fast 
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acting rotational energy storage mechanism allowing for optimum torque to be gained when 
stepping through discreet gear systems. 

Page 2, last sentence of the Patent and PCT states: "In a second embodiment, a planetary 
gear has a variable balancing mechanism between any of the main three components of the 
gear which will allow for combining one or more rotational angular velocity, with or 
without the use of a variable brake so that rotation of any said component will likewise 
cause rotation in at least one or the other components, providing one or more angular 
velocity output also with the choice of centra-rotation." 

The total transmission can be allowed to float, producing revolutionary types of combined 
extensions to the "Pulley" system. 

optionally they can be part of the wheel and/or built into the wheel which may be the load 
itself. 

Fig 6 in this Australian Patent 93246/98 shows two basic alternative designs of this 
emission, it shows a double (compound, left and right side) configuration with these two 
combined options. The left side firstly shows the option of the high torque and high nmo 
cam. The left side also correlates and depicts what can be the operation of Fig 4A in the 
provisional patents and patents, if required. It can further be represented in 4 A in fig 6D. 
The second optional configuration (SHOWN IN BRACKETS, as INNER CAGE WITH 
CAM F,g 6B) is a universal optional configuration which can have any chosen cage/earns 
turning in any chosen direction which can be used for forward, reverse or changing 
direction, by having more or less rollers than relative scallops. More cages can be used 
concentrically placed as required, it further shows also the ability to have multiple 
concentric lower ratio inputs or outputs. Ftg 6 in this above patent also 
establishes many other drawings also showing both the optional internal configurations. It 
shows how the No 1 inner cam is the essential component in this transmission, clamped to 
the shaft. In the double sided configurations, requiring a second cam, it can be and is drawn 
as one cam in many of the drawings. This cam can optionally be operating both cages on 
left and right sides together if chosen, or it can be separated by any thing, for many of the 
different options possible. For example, this could allow the left and right side to be totally 
independent and separate and if required, rotating separately. 

The unique ability to have No 1 Inner Cam 3a providing the reverse rotating cage D6 by 
having one less roller than scallop, allows for the high ratio component or cam. Any normal 
forward rotating planetary action or gear can alternatively be combined and used (internally 



49 

or externally). This planetary action would be driven, for example, or coupled to the 
reversing component and may achieve the same high ratio requirements in any chosen way. 
There are many options as to where the high ratio cam or component is placed and it can 
operate in any way. Any chosen planetary designs may optionally be used in order to 
achieve this action. Normally these designs cannot achieve this action within the common 
body such as item 28 of the French Patent 74748/91. Therefore mere is a great advancement 
here with the ability to combine centrifugal advantages and control.. The high ratio 
component could have the necessary chosen toothed or any other required components in 
order to actuate it Fig 6A, Fig 6 C and Fig 6 D can further clarify very important 
rotation and contra-rotating actions by the various combinations of planetary parts, also 
describing how many of the other drawings operate. For example the "No 1 inner cam" and 
the «No 2 inner cams" can be joined together, a spacer could be placed between mem if 
required, allowinE different rotation or contra-rotation of the cages. The two halves left and 
right side could be self contained and separated if required. Pumping action can be used 
optionally internally or externally, for example, sec vane pump 27 on me reversing cage as 
is shown in Fig 6 A. The pumping action can work similarly to other variable speed 
transmission such as the Mitsubishi operation described below, however now with the 
enormous advantages described as being able to centrifugalry control the pressure between 
the high ratio component, against the free to roll body providing extremely simple 
transmissions. 

By holding the body of one prototype transmission in one hand and turning the shaft with 
the other, it can simply demonstrate how the contra-rotating cage inside would only need 
some form of internal loading on its reverse rotating cage or "centrifugal control governing" 
in order to bring any load up to a 1 to 1 ratio, because it will continue to go backward untd 
this occurs. By further adding the optional high ratio component and holding the optional 
cage output, (one or more if toothed gears are chosen, allowing the body to float, it can 
demonstrate the enormous third dimensional operation of this transmission extending a 
likeness to a "pulley" system. 

This "Number 1. inner cam" by combining optionally a high ratio output within a double 
cage drives the high ratio cam/component using similar principles as for example the French 
patent 74784/ 91 PCT/FR91/001S. There is further the ability to duplicate other possible 
"puUey" type transmissions on one axis, such as the "Mitsubishi design" EP 0 794 360 Al, 
provided by the international type search which was done by the patent office shown as 
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being relevant, but amazingly this is now achieved internally and on the same axis. (Also 
see PCT/FR89/00231) The output can now be taken from the outer body enclosing 
everything, operating the same as the French patent as well. For example, a pair of 
centrifugal clutches or a torque converter. The "pulley" extension can operate further by 
accelerating some form of controllable loading, or similar energy storing mechanism such as 
a flywheel, or a pump can be providing pressure, for example, to control a high ratio vane 
rotor providing automatic high torque transmissions. There can be hybrid or added input 
feedback, regeneration, input from another rotational force, providing, optionally, 
integration and independent reverse and forward power which can be input alternatively 
between the feedback double cage and the high ratio component However, further relative 
ratios can be included (by the No 2 inner cam). Toothed gearing cage or cages may be 
chosen and is depicted in many of the drawings showing many cages. The last cage 
pjoviding the output instead, for example, by allowing the body to revolve freely. 
Low ratio options Refer Fig 6 in the Australian Patent No. AU-A-93246798 Also see Fig 
6B This ability to go in either direction is further enhanced by the ability to be cascaded, 
1 aminated, provide multiple ratios concentrically and from erther side or both sides if chosen 
so as to combine any chosen low ratios by calculation. There is the ability to change 
direction concentrically as well by for example. By providing one reverse rotating cage/cam 
driving another reverse rotating cage cam which will now tarn in the forward direction, if 
continued, the next cage cam could continue the forward reduction ratio if chosen, if it has 
more rollers than scallops.) However the above drawing shows any optional two cage cam 
option, -showing in brackets" -inner cage with cam") on the left side. The right side shows 
a cut away option, one or more forward or backward rotating cages can be used. Multmle 
combinations are available by various configurations. 
FOR FANS, HEUCOPTERS, AIRCRAFT OR SIMILAR: ^ 

* Added to the 2.5 to 3 times more efficiency described above using two motors, 
Woods published information further suggest additional stages can further be added which 
would also be extremely complimentary to the already enormous above mentioned 
advantages described above.' <- 

* The further ability to manufacture contra-rotating fans or any propellers, able to be 
supported from one end only, is an enormous advantage. 

* Most noise is created by wing tip speed and this is substantially reduced, because of 
the built-in reduction ratio. 
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* By having two cages of the formula 5 and 3 within scallops 6 and 4 this will allow holding 
the 5 roller cage stationary for one end propulsion (providing equal contra-rotarion) together 
with the added controlling abilities see pages herein. Optional formulas (or multiples of 
eitherX is with an 8 scallop body/ring coupled to a 5 scallop body/ring with a 7 roller cage 
held and a 4 roller cage providing equal centra-rotation with the body. 

* Smaller diameters would result and could be a small fraction of the weight 

* Able to accept low cost 2 or 4 pole motors instead of 8 pole motors often used in 
commercial installations. 

* Only one low cost power circuit and control required. 

* Wouldn't need the structural support or the high cost of cranes needed to install many of 
the present large ones. 

All other requirements anch as aircraft he licopter, hovercraft and any similar requirement 
should similarly be able to benefit 

This transmission has been described by engineers as being totally revolutionary and can 
further provide hybrid systems which can totally be on one axis, which means that all the 
power sources, whether Internal combustion, Electric, Digital stepper motors, or any 
rotational power which also can be heterodyning in any manner, can be on the same axis as 
the planetary system, which can include Accumulators, Flywheels, Oil reservoir, 
Regeneration storage, Surge absorbers, Electronic Interfaces, Pressure flow valves, Micro- 
processor/CPU. These as well as the drive can be on the same axis. 

THREE DIMENSIONAL REACTIVE FEEDBACK, FROM LOADS FOR THE LINEAR 
CONTROL AND MANIPULATION OF MECHANICAL DEVICES, AND/OR 
PROVIDING HIGHLY EFFICIENT AND COMPACT TRANSMISSIONS AND/OR 
HYBRID DRIVES. See "Wheels Within Wheels" 6-6-96. in my Australian Patent above or 
see my churns. 

Radio receivers use an extremely clever and effective automatic gain controlling method to 
achieve linear volume from weak or strong signals, by taking a feedback voltage from the 
output and inversely applying it to the input I have been searching for years for some direct 
mechanical means of using the same technique for automatically controlling mechanical 
loads using a similar third dimensional feedback. Extremely low ratios are possible with 
this fixed ratio planetary gear providing also large diameter multiple inputs and outputs. 
This makes it possible to have extremely compact transmissions, sometimes only needing 
one cage, however mere is the option of having multiple cages with concentric capabilities. 
Together with the unique reverse rotating ability of the cages makes viable many different 
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features and configurations which are available amazingly on one axis. This gearing is 
extremely versatile with being able to change direction of the rotation by having different 
relative numbers of rollers to scallops. 

The added uniqueness is that in the roller gear option shown, is that only the first cage (or 

5 optionally the high ratio component) needs to feedback, to control, or be controlled. It may 
be chosen, for example, to generate current, for the charging of any type of storage or 
regenerative means, or it may use eddy currents and/or actually motor itself. Enormous high 
torque is available in many different methods described with the added second integral 
component described in the Australian patent and also in pages 66 to72 "Wheels Within 

10 Wheels" items 3, 6, 12 of the provisional patent page 1 E. All these relative inputs can be 
mechanically or electronically controlled, or with perhaps, centrifugal means, or liquid 
polymers or similar, see patent This feedback cage shown can also be used with either 
similar power sources, or to integrate multiple rotational forces and hybrid inputs, allowing 
for any type of engme/s, or motor/s. Combined starting of IC engines can be combined. 

15 This gear feedback method is very complimentary to the latest fuel cell technology, with the 
added ability to choose the positioning and types of input power/s or regeneration forces 
chosen for each individual situation by referring to the simulation option shown in Fig 9. 
This program can be a means of rapidly choosing controlling methods for any number of 
input source/s, in order to maximise linear output, either for initial design, or for any 

20 continual operation. 

The feedback cage or high ratio cam/component can further provide simple convenient 
optional inputs. Optionally these cage/cams can motor within themselves, and also provide 
reverse and forward gears and brakes are able to also be achieved on these feedback cage or 
high ratio cam/components, and input shafts. There can be relatively large shaft diameters if 

25 needed, due to the coaxial nature of this optional design. 

Fig 26A refers to combined power sources and transmissions (Fig 24A below also refers to 
many variations possible). There are many ways to couple the power sources, either 
internally or externally. There can be many ways of controlling this transmission as in Fig 6 
A (or left side can be as in Fig 4 A, options) Highly effective hydraulic coupling and 

30 control is further available. Enormous power may be controlled from one axis. One 
of many Hybrid transmission configuration options is described by an engineer below. This 
can be further controlled by many different methods, one hydraulic method could be with 
the primary input to the input cam and also driving a small second hydraulic pump which 
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could be controlling a second pump/motor which could control the reverse rotating high 
ratio component There could be a hydraulic circuit through a proportional control valve, 
motor and motor/pump combination accessing a common oil tank, mis optional control 
system is briefly described below as being one of 1 to V options. Optional additional power < 
sources can be combined. The components numbered can be, for example as follows: ^ 
1. Fig 6 2. Power Source, 3. Microprocessor (can be internal or external, at dotted lines). ^ a 
4-Pressttre/Qow electronic interface valve and flow sensor, 5-Regenerative storage and surge ? | 
absorber valve control block with electronic interface. 6. Revolution Counter Sensor, 6A. ? - 
Direction Sensor, 7. Pressor Sensor, S.Od Reservoir, 9. Flywheel Disc Brake, 10, 10 >ti 
Throttle Interface Diesel, Petrol, Gas, etc, 1L Electric Motor Interface 1 to 3 phase, 12. % ^ 
Digital Stepper Motor. Control Interface, 13. Drive, 14A. 14C and 14E are optional 
coupling points for external electric, mechanical, hydraulic, pneumatic etc, control. Also ^ 
heterodyning of RPM sources. Alternatively concentric inputs. Optionally can be contra- * 
rotating inputs. 14A, 14C and 14E are optional coupling points and possible flywheel and % 
brake positions (depending on remiirement). 14C Option coupling point as additional and 
optional added power source can access some of the many added abilities in mis patent and 
ean control various configurations ia stationary situations. With optional flywheel brake 
and sensors 6 and 6A. 16 Accrmrnlator. 14A, 14B, 14Q14E, are all possible eouphng ^ 
points with flywheel possible. (The above optional control 1 to V is not shown here.) jv 
As (14a) receives an input from the Primary Engine, the cam starts turning in one direction. 
The rollers which are located in the cage will now force the cage into the opposite direction 
(14cX as a load is coupled to (14b). Coupling (14c) drives a hydraulic rotary device 
(Pump/Motor) number 2 which receives its oil from a oil reservoir number 8. This oil is 
pumped into a normally open proportional control relief or flow control valve number 4. On 
the input shaft (14a) there is also a hydraulic rotary device, a pump number 1, connected 
which also receives its oil from oil reservoir number 6. This oil is pumped into the 
proportional control relief or flow control valve 4, which is normally open. The od flow 
from pump 1 and 2 return to the oil reservoir via a normally open proportional valve number 
4 This valve is being controlled by a variable D.C voltage control card or ramp card. 
[Controlled, (acceleration over time, can be a CPU)]. When the load movement signal » 
selected, die proportional valve number 4 receives a proportional voltage signal from the 
CPU. This wfll create pressure (psi) in proportion to me voltage signal. Pump number 1 
and 2 start budding up pressure. Pump number 2 wul start to slow down in its rpm and the 
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load will move in proportion to the rpm of this pump (pump number 2). A3 valve number 4 
is receiving mote voltage and consequently producing more flow restriction and pressure 
buildup on pump number % the ramping or acceleration of the toad continues to a point 
where pump number 2 stalls and can no longer deliver oil as a pump. Pump number 1 is 
still delivering ofl and mis oil is now forcing pump number 2 into the opposite rotation. 
This pump has now become a hydraulic motor (number 2) and turns the cage in the same 
direction as the scallop ring (body). This oil coming out of motor number 2 is now 
delivered back to tank via the previous suction port when it was a pump but now is a 
hydraulic motor. This control design can be constructed in many different layouts as 
indicated in drawingl-rV. An optional design can be achieved by driving pump number 1 
by a variable secondary input engine as per drawing number V. The control principle of the 
cage rollers is the same, but the secondary variable input engine would add its power to the 
primary engmeor motors. The objective of the cage control is achieved by forcing the cage 
into stationary mode and then into the opposite direction of rotation. This is accomplished 
by opposite oil control flow of pump/motor number 2, by means of rmmp number 1 and 
p^portional oil control flow valve number 4. Also note that a hydraulic rotary device can 
beapumporamotor simultaneously depending on how the oil flow or the physical rotation 
isappEed. As a bonus, the cages in this gear are able to contra-rotate on one axis prowling 
higher efficiency electric motors. This can combine multiple gears in this type of 
configuration, perhaps for heterodyning the power source/s 2 and also for between 1 and 2. 
Refer page 32 Australian Patent, there can be combined hydraulics options, (as also 26A 
aboveO an on one axis there may be multiple gears performing in line, with sections taken 
for pumping and others for electric motor rotors. 

See also for fluid passing equipment, see Woods published figures, see patent. 
The entire multiple machine incorporating engines, motors, pumps, rotary combustion 
engines, hybrids, can be all on the same axis if chosen, separately or jointly rotating where 
chosen, together with the necessary regeneration requirements such as flywheels, capacitors, 
batteries, accumulators, and microprocessors, as mentioned in the patent The ability to 
further control everything using brushless commutation or wireless remote control is 



The drawings Fig 1 to 30. 

Fig 7 A t tower ratios another patentable method is as follows: By fitting a reference cage to 
any suitable planetary gear, so as to be able to use the inverse feedback from the load, such 
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as by leverage, or automatically control centra-rotation of the other components. Fig 7 
shows some variables of tins gear and one way is to have one outer body with two different 
numbers of scallops such as 6 in one side and 4 m the other. By holding a 5 rotter cage 
stationary within the 6 scallops side, the outer body and the other cage with three rollers in it 
will contra-rotate, equally. Further, the cage can be designed as a means of in-letting or out- 
letting fhuds/gas/tobricant, or similar in, for example, hydraulic integration (the outer body 
may be used for some of the applications in any way, if chosen, for example by allowing the 
body to separate in the centre.) This feature is able to provide many other applications 
requiring a fixed or reference cage as described, such a contra-rotating fens for example. 
Fig 6 A or B double compound gear can be alternatively used (or part thereof) to provide 
any chosen operation and for reactive feedback where multiple reactive correction is 
required such as optionally in Fig 12, 29 A, 30, and others. 

Fig 7. Is a versatile means of obtaining any relative ratios for actuating some of the above 
operations and can, by calculation produce chosen relative ratios. Some of these features 
can be duplicated by other types of planetary gears, and further there arc many variations to 
this design which may in some cases provide hydrostatic, cusmoning, pumping or hydraulic 
variations. Refer to Fig-6 A and others with optional vane pump shown or any pump 
perhaps for fabrication. The main requirement to access this extended range, three 
dimensional feedback is that the first section of the controlling body can regulate the speed 
in any way. If chosen, the speed control on the first stage can be a rotating 
electric motor or controlled by eddy currents or any electro/mechanical means. 
Hydraulics can use internal porting and timing with any means of control. 
Fig 8 v and 10- These show other artists concepts of optional methods for hybrid 
designs, mainly accessing the proposed high-torque electric motors, m practice, the designs 
could be manufactured in a more enclosed form as example fig 6 A Fig 7 or Fig 11. The 
higher ratio integral secondary component 3b (high ratio cam or planet wheel) can be used 
to provide multiples of torque as shown in Fig 4 A and Fig 6 A and their examples. Various 
contra-rotating and high torque electric motors and methods have been described in the 
patent, with each type having a required configuration- This transmission can be designed to 
interface with any requirement by calculating ratios required for the particular design, 
whether to vary or contra-rotate continuously, or not The ability is also there to apply 
rotational input forces to any chosen component, or components. There is the ability to 
provide the other methods described in the patent such as heterodyning and third 
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dimensional feedback and control. The ability to combine any type of reactive and/or third 
dimensional feedback by allowing the body or any component to be designed to access this 
either for stationary or dynamic requirements. Even coil springs may be used in some 
requirements in any chosen method, to access extended ranges or feedback options. 

5 The added ability to integrate this transmission with regeneration and hybrid features is 
absolutely ground breaking* where independent operation of each rotational force is optional 
or the rotational forces can be added together with file added ability to provide enormous 
boosted energy which can be returned repeatedly, where required Many types of 
regeneration have been described. 

10 There b further the option of more simple transmissions in any of die many options 
described, for example coil springs and/or flywheels coupled to the high ratio component 
Coil springs could be accessing any other forms of differential or rotational leverage from 
any chosen components or coupling points, to provide any third dimensional reaction, for 
example coupling around the body or relative body movements, cage movements or cam 

IS movements, in any way, as required. This could possibly further extend the resemblance to 
a "pulley" system. Springs could be used to give a load a kick off or similar torque 
advantages. 

Further the ability to optionally couple or transfer power source input rotational couplings 
alternatively between the high ratio component (cam) to the double cage is described, and 

20 can provide for example, starting of LC. motors, or independent reverse and forward gears. 
A variety of coupling methods such as clutches, one way clutches, cofl springs governors, 
torque converters of any type, molecular coupling or any electronic means. Hydraulic 
control and coupling is very complimentary to this transmission with a vast number of 
options as noted in Fig 24 and others descriptions, of my Provisional Patents, Australian 

25 Patent and this PCT. 

The option of highly sophisticated electronics which can be coupled in very low cost 
methods using for example Micro-controllers, PIC or other programming methods are 
complimentary, some requiring a minimum of sensing inputs due to the automatic feedback 
nature of this transmission. 

30 There have been many methods described for accessing the high torque options, various 
combinations are shown in the drawings. The Hybrid input or rotational force/s, (such as 
motor generator) can be applied onto the high ratio component or double cage feedback 
shown. There are many ways of internally controlling or combining internal with external 
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control, for example using pumping operations. This invention provides the greatest 
brealdhrough for Hybrid transmissions which ean now be put totally on one axis see figures 
Eg 6D 24, 26A, 28B. Even a simple internal vane pump could be used as descnbcd 
above for controlling the high ratio component which could be designed for using vanous 
methods of governing or speed control to couple it to the body, lubrication, cooling and 
filtering can be combined. Any type of suitable similar common pump may be used, such as 
Rotorola types. 

Fig 9 Shows a typical simulation diagram for both designing methods for maximising the 
output from rotational input force/s, and also ongoing correction to maximising the methods 
chosen. Or further combining two or more rotational power sources through the gear, usmg 
variable source/s for correction in order to rnaximise and extend maximum linear (or high 
torque) acceleration from equal and/ or unequal forces. Several highly advanced contra- 
rotating motors have been described in this patent which can be extremely successful due to 
the interfacing abilities of this transmission. This enabling equal or required contra-rotation 
ratios for any chosen requirement to be achieved automatically or by calculation. 
This simulation diagram can further be applied to two equal rotational forces, or any of the 
other simple and advanced systems described in the patent It can further also be used for 
evaluating and accessing the power from other sources such as stored energy and 
regeneration described in page ID, 2, 3, 13, 14, 15 21 etc. of Provisional Patent from 14-11- 
97 also Provisional of 18-9-98 and Patent 2S-5- 99, page 2, 4, 13,14, 15, 21,23, etc. 
HG 11 Shows some alternative methods for controlling this transmission, for example the 
ability to achieve variable control on the contra-rotating propeller type of requirement as 
shown in Fig 18, for example. The ratios may be as described in fig 7 in order to equally 
contra-rotate. However total control ean further be made available on this transrmsston rf 
required by the optional splitting of the body as in Fig 1 1 so as to add any type of clutching 
or control from between the 6 scallop part of the body and also being able to control the 5 
roller cage as shown, allowing the 4 scallop part of the body to support one part of the load 
while the 3 roller cage is allowed to support the other load. This system can likewise be 
applied to any similar requirements. All the other advantages described in this patent would 
be available for smooth operation, such as one or more cams and rollers, built in lubrication 
and so on. Multiple transmissions in series are very complimentary to this transmission. 
Note that most of the drawings are numbered the same as in my Australian patent, which 
also has in it the correct original Fig 6 drawing, together with the Wheels Within Wheels 
document in pages 66 to 72. 
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Fig 6 is described in page 35 as like looking at the -internal view" of the invention, Fig 
12 is looking at the end view of one Fig «, it is further likened to looking from the 
-external view" of invention. It is shown with the ability to control and/or support 
everything mechanically on one axis. There is however the further drawing Fig 30, showing 
two Fig 6 transmissions inline, one between the front wheels and another between the rear 
wheels, where the leaning of the body of the car can further provide reactive feedback in 
order to assist reactive corrections automatically and continuously. Fig 5 may have 
complimentary operations of any type. 

Fig 5 shows the four wheel steering with some amazing options and abilities, however it can 
rbimer similarly be controlling in methods described, making .third dimensional corrections 
to other chosen reference points, for example correcting caster as well (as described at the 
bottom of Fig 12). 

Fig 5 shows the versatility to produce methods of, for example, a mobile with enormous 
advantages, such as being able to drive straight, and optionally, turn all wheels into the kerb 
in order to drop off passengers and goods. Jumbo Jets, for example, could be taxied off 
runways. There also being the option of providing four wheel steering with the choice of 
multiple low ratios for back and front wheels or other uses or reactive operations. 
Additional take offii from the multi-gear can correct castor and camber, refer to Fig 12 for 
optional integration of very advanced third dimensional feedback which can be further 
enhanced by incorporating any feedback, or feedback from the rotation of the multi-gear. 
Refer to Fig 12. 

Fig 12 illustrates methods of controlling steering and mobility functions for passengers and 
load. This can be for four wheel vehicles or more operations or for any type of mobile load 
correction (even three-wheelers could be designed for leaning into comers). This is seen as 
a revolutionary step in total transport comfort and safety with enormous variables such as 
for every form of mobility. Any size of mobile is equally benefited, with the ability to 
provide totally new concepts. Safety and comfort combined with the optional use of highly 
efficient and non-polluting drives, if chosen, as above. 

Fig 29A The paraplegic person of Fig 29 A shows the ability to provide equipment to 
correlate and reference positional holding using this inverse feedback For example, with a 
paraplegic person in an upright position, the gear can also simulate muscle and Bgament 
movement and touch sensitivity. Jt is able to be optionally controlled by a gravitational 
sensor, or similar, which could be at the high point of me spine. Robotics can similarly 
benefit. 
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Figs 5, 12, 18, 29A, and 30 illustrates methods of control from reactive and three 
dimensional feedback as described in patent and also see u Wheels Within Wheels" pages 66 
to 72 this Patent and PCT AU99/00452 also pages 44 to 48 PCX 00512 25-6-99. As 
mentioned previously, gravitational references and gravitational sensors, pendulums, or 
5 similar can be used where requited, combined with sophisticated electronics such as micro- 
processors in the best known methods, providing for the power drive and/or over-riding and 
continuous corrections* Safety and comfort combined with the optional independent use of 
highly efficient and/or nun-polluting drives, if chosen, as above. 

Fig 30 shows a typical w body leaning" example which is a car with two multi- 

10 gears on the front and rear to control camber/castor etc. The feedback from 
the leaning over of the car is able to provide reactive corrections so that the car 
cabin effectively leans into the corner together with the wheels which are able to 
have camber/castor correction actuated automatically with the ability to provide the drive or 
fine tune further corrections. All types of transport can be similarly benefited. 

15 Fig 29 B The enormous relative sensitivity due to the multiplied third 
dimensional feedback provides an extremely effective means of controlling the 
transmission refer to Fig 6 A, Even a simple internal vane pump 27 could be used as 
described above for controlling the high ratio component which could be designed for using 
various methods of governing or speed control by the coupling of it to the body, lubrication, 

20 cooling and filtering can be combined. Or any type of suitable similar common pump may 
be used, such as a Rotorola type, ie coupling a toothed planetary sun gear/part to the body. 
Internal or external pumping can be combined in this gear for example item 27 in the 6A 
with for example . One forward rotating cage can extend the "Pulley" system. This drive is 
a typical example. "In many cases more cages are shown because any type of toothed or 

25 other forward rotating planetary gear can be optionally used or combined". 

The control housing may be rotating, providing many advantages in control and efficiency 
which are further able to control as shown with a generator of any type of eddy current 
device, or feedback motor, accessing any type of energy storage mechanism such as 
batteries, capacitor, flywheels, electronic control or any other chosen storage (refer to patent, 

30 particularly page two). It is further able to be driving both outputs for two wheels. Hybrid 
operation is also optional as shown driving onto the feedback controlling point, (pulley or 
chain) or similar. There is also means of providing a kind of "yo-yo* action, see patent. 
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The ability to optionally use lightweight and non-magnetic materials is very complimentary 
to flua ontional design. Fig 29 B The enonnous relative sensitivity due to the multiplied 
third dimensional feedback (Refer to fig 6 A where the high ratio cam is shown ) provides 
an extremely effective means of controlling the transmission. This drive is a typical 
example. The control housing may be rotating, providing many advantages in control and 
efficiency which are further able to control as shown with a generator of any type of eddy 
current device, or feedback motor, accessing any type of energy storage mechanism such as 
batteries, capacitor, flywheels, electronic control or any other chosen storage (refer to patent, 
particularly page two). It can also drive both outputs for two wheels. Hybrid operation 
together with all the control, the power sources, regeneration, accumulation is enormously 
advanced by being able to be put totally on one axis. However, power sources from other 
axes are able to similarly benefit taking advantage of the above mentioned advances. 
The ability to optionally use lightweight and non-magnetic materials is very 
complimentary with this device, with the ability to produce low cost products 
such as using moulded or sintered aluminium and steel. Motors designed with 
complimentary materials would be extremely lightweight such as pancake type 
or preferably the planned contra-rotating motors. Fig 15, 16, 17. Refer to patent for many 



Fig 28 B shows one method of a self-contained two wheel transmission, 
suitable for big or small requirements. The inclusion of hybrid and 
combined motive power together with a common axis for building robust 
integrated and self-supporting abilities can revolutionise big and small mobility. 
The high relative ratios available with the use of this optional design allows the use of only 
one cage for the forward rotation, however, mere are more shown in many cases because of 
the optional use of toothed or similar gears. The feedback from the high ratio cam/ 
component makes it possible to provide extremely accurate control of the drive using 
any type of control, such as generators and eddy current regenerative components for 
returning energy at a later time. Many types of clutching for recoverable energy can be 
used, such as combming motor generators with the ability to drive as well ,as to 
provide a reverse gear or regeneration requirements. Magnetic particles, polymers may also 
be combined with electronic control and can be optionally used. The unit is shown encased, 
however it can be open and the centre engine can be a hybrid combination. 
Fig 27 B shows a hybrid drive, operating from an external axes, see"Figs 6A, 6C 8B. 
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Extremely low ratios are optionally in Fig 27 A to provide the low or optionally very low 
ratios possible. For example low ratios can optionally be made available for many uses as 
shown in Fig 6B. The ability to provide concentric ratios for any optional use. Combined 
double ended transmissions, complete with the many different methods are described 

5 elsewhere, for providing any necessary ratios. For example, six rollers per cage 
for five cages provides over six thousand to one ratio all on one axis and extremely compact 
Extremely large relative diameters can be further provided. There is the option of having 
multiple numbers of bodies with bodies, (or scallops), and all the other options, such as 
changing direction by having one roller more then scallop in die cage/cam, then the same for 

10 forward rotation, and then another forward rotating cage/cam if required, and so on, .as 
described. See also Fig 27 for optional designs. 

Fig 28 A shows the physical convenience and versatile capabilities, whilst able 
to all be mounted on one axis, combined with reactive feedback made possible 
by the torque doubling nature of this compact design, combined with the three 
15 dimensional operation in this way. It has the added ability and option to provide 
free wheeling. hi this case by raising (for example) the top lever it allows 
immediate manual control for emergency turning of the steering wheeL Non 
corrosive materials can be chosen for salt air conditions. 

Hg 27 A shows the compact nature of one optional design, ref Fig 27A above. Extremely 
20 low ratios are possible together with having the input shaft turning in the same chosen 
direction as the output, Together with or without any means of internal or external control 
of the high ratio cam/component Any low ratio can be accessible by many different 
methods and combinations. Bodies with bodies, cam/cages with cam/cages and all the other 
options mentioned in this patent Even simple methods, such as coil spring?, or vane pumps, 
25 . or dynamic methods. Double ended with concentric combinations are optional, internal or 
external control This concentric option can further combine internal and/or external 
centrifugal clutches, or by amy of the other means described in this patent can be adapted 
using any multiple means described. The required ratio can be obtained easily providing 
sensitive control, on one axis, yet further may be totally encapsulated by an optionally 
30 rotatable outer case provided by die outer body. Slip rings or brush less electronic couplings 
for rotating components can provide advanced operations. The added option to combine 
chosen feature/ratios by "sandwiching", the outer bodies is able to combine other methods 
of lubrication/control/power sourcing, see Fig 24 A. All the different systems described in 
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this patent can benefit including hydraulics. This system allows for easy integration of 
hybrid requirements all on the same axis, tins is considered as a major advantage together 
with accessing the other contra-rotating features described herein. Extremely low cost 
manufacturing is possible using molded or sintered metal technologies. However, the 
design can include stationary cages for in-letting or out-letting feels, hquids, see Fig 7 and 
27 A 

Due to the inherent design of this gear, providing displacement, it can incorporate 
self-contained nmm-cyhnder rotary engines, oU-pumps and similar. Inlet and outlet ports 
can be designed to be where needed for the particular operation. The ability is also there to 
use existing pumps accessing this third dimensional aspect by modification, for example, by 
modifying their body rotation as described m this patent 

R g 26 A described earlier in this patent, is an optional design, using, for example, 
configuration of 4A or Fig 6A, 6C, 6D (shown as No 1 on mis drawing by an engineer), 
shows the variety of design and methods available to use the versatility of compact 
alternatives allowing for low cost manufacture and installation of power plant and/or 
replacement polities. This patent describes various methods of controlling, however, die 
design could be extremely efficient and powerful if mere already exists a hydraulic system. 
Flg 263 shows former either internal control, ie Fig 6 A 6C, 6T> (with optional concentric 
access to item 3b or D6 from either ride) or external control for example with a stationary 
cage for control andVor accumulation of gasses and oils, or similar. It is possible to use an 
existing pump which has one less roller man scallop, for controlling tins power. By 
securing mis pump outer body together with the shaft to any other type of planetary gear 
body (toothed or omerwise) it will allow, for example, an output cage/cam (or second shaft 
cam) drive from the pump to drive the first cage of this planetary action. Optionally 
multiple concentric outouWinputs could be available for any requirement from one or more 
following cages or cams. This action could similarly be done usmg hydrostatic operation, or 
fluid pressure, or balancing for clhninating metal to metal contact See also notes on Fig 
24. Fig 25 is showing one of the options and the ability to choose the direction of 
rotation for driving in any chosen direction. This is a self-contained two wheel 
transmission, perhaps for a tram, it can combine multiple, hybrid, and regenerative forces. 
Fig 24 refers to and can represent the same as 26A above showing multiple various options, 
however the ability to combine rotational forces is very easy, such as in putting the added 
hybrid input onto the clutching shaft, in this case the shaft going to the polymer control. 
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HYDRAULICS FIG 24. Shows all the control mechanisms, and variable feedback, which 
enable combining two separate and varying power inputs* being contained within a single 
in-line enclosure accessed by a coaxial or triaxial arrangement, ref. Fig 6 A, 6D. This 
ensures that all the forces generated are contained around a single axis. Ref Fig 26A, 28B. 

S The provisional patent of 18*9-98 has as its centre pages the same provisional patent of 
14-11-97, including Figs 1,2,3 and 4. The pages 1A to IE were added to the front of the 
original main Provisional Patent, with Figs 5, 6, and 7 added to the back. These added 
pages describe the option of supeifceterodyning. Pages 22 to 24 were added as well, being 
combined electronic designers' optional methods. On 10-8-98 these designs for achieving 

10 some of the applications described in this patent were finalised for prototype manufacturing. 
The 40 applications of "Wheels Within Wheels" document of 6-6-96 has been included into 
this patent For example, items No 3, 6, 9, 10, 18 and 32 describe that this invention has 
unlimited provision for ctamgfrig or adding ratios and outputs, by the use of different inserts. 
Different ratio formulas can be chosen. Refer to Item 32 WWW which describes using 

15 different inserts in order to achieve this. The inserts could be for the replacement of scallop 
ring inserts or flic replacement of different ratios of cage/s, or alternatively added cages 
and/or scallop rings. 

Using ratio changing'adding in Fig 24 for say testing combinations of various dynamic 
requirements, or for example, interfacing with different or unbalanced inputs or outputs, or 

20 providing more inputs/outputs. One requirement may be for matching or testing, different 
third dimensional feedback from any of the loads, or for matching or changing any of the 
parameters. The ability to change relative ratios would allow for testing various dynamic 
qualities. There is also the ability to provide the capability to simply change the relative 
rotational or travelling speed of any device or other requirement 

25 The unique principles and applications for this invention has been described in many 
ways, such as for the input and integration of rotational power sources, by just rolling them 
in and/or just rolling them out This invention also has the ability to combine 
hydraulics and is able to provide extremely simple, powerful and long lasting machines, 
which have unlimited combinations and methods of operation. 

30 Fig 24 can be operated using variations of Fig 6 A, and 6D, which are likened to an internal 
view of the invention which shows die simple operation and internal (or external) pumping 
which can be provided by the reverse rotation of the cage or double cage (Fig 6A, D6). This 
is indicated by the double set of lines (fig 6D) on the planetary cage to the single set of lines 
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on the forward rotating cage/s. There is the ability to provide internal accumulation with 
load sensing or governing abilities (which can, for example, extend these abilities by 
coupling a high ratio cam, planet wheel or component, to the body), together with optionally 
providing mbricationand cooling. This invention has the ability to operate coaxially as a 
pulley system. The output may be taken from the body, or a cage can be used to extend dus 
in any dynamic method required More cages are shown in Fig 24 than are normally 
needed. This shows optional combinations ie toothed planetary cages, examples of these are 
available from model shops. However there is the option of providing multiple or any other 
low ratio/s as required or multiple ratios concentrically if chosen. Hydrostatic balancing can 
be incorporated by designing the rollers with necessary shapes in order to remove or reduce 
-metal to metal" contact in any material, or for cushioning. (Many alternatives are 
described in this patent and dxe provisional patent) Refer to WWW particularly items 3, 6, 
9, 10, 12, 16, 18, 22, 31, and 32. 

Fig24 Amazingly all the power sourees and hybrid components can be totally enclosed, 
also in Fig, 26A, 28B, together with the option of any type of electronic or wireless 
remote control system/s. These can be like looking at the invention from an external 
view The transmissions can be an integral part of the driving source, sharing lubrication 
and/or common shaft/axis. Many different forms of internal control and coupling can be 
employed. Can incorporate Compressors, internal or external Accumulators, Rotary 
Combustion Engines, refer Page 27, line 8 Page 62, tine 7 and throughout mis patent 
The coaxial nature of this transmission being able to "pulley" out from the centre in order to 
make dynamic, reactive corrections, has the potential to provide third dimensional features 
whiehcanbe automatic, by precise design. This third dimensional feedback can be uniquely 
interactively controlling complex requirements and it can be part of the inherent coaxtal 
design. AH die rotational forces, including regeneration can be, incredibly, all on one axrs 
Many optional advanced methods of rnixing electronic and mechanical frequencies can be 
employed, some are described in this patent, ie page 45. However, the name ^upersomc 
Heterodyning" described in the pages added to the 1997 Provisional Patent in 1998, 
originally applied to the historic breakthrough in radio technologies around 1917. Hus 
overcame difficulties in receiving and amplifying a large range of frequencies. Super 
Heterodyning" is used to 'linearly maximise input to output tuning bandwidth selectabihty*, 
(including reducing annoying audible squeals.) My invention enhancement of 1998, though 
not the same as the above, can resemble that major advancement, however it can instead be 
related to 'niaximising mechanical input to output rotational power linearly.' 
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Fig 18 shows one method of obtaining the feedback referencing in order to 
contra-rotate any two other components equally such as in Fig 7. However the lower body 
can as well be controlled, see other Figs, for example Fig 11 for optional splitting of body in 
order to have total added control, see above also for others. 

S Woods Fans have published figures which show almost 2.5 to 3 times more 
efficiency for contra-rotating fans in a wind tunnel This gear can provide lower 
noise, less wing tip speed, using standard low cost, light weight motors, or 
various designs such as the use of these high efficiency low cost single motors. 
See Fig 14, with single or double ended motor gears. Soft starting together with 

10 high torque options are available. Hie entire support structure required can be 
substantially reduced as welL There can be optionally self supporting gears 
by body cage or any cam, with combined tunnel fluid guides, see Fig 7, 11, 18, and others. 
Fig 17 shows other options, with the option to different ratios - together with the added 
ability to have die gear have either faster or slower cages within die outer body, in order to 

15 capture such things as controlling die relative speed of both wheels in order to apply spin 
control, or added clutching or braking. 

The ability to only need to control the first stage in any way, providing this third 
dimensional, extended feedback, is absolutely ground breaking, together with the option of 
having in line multiple integration of other sources of rotational power, ie. engines/motors, 
20 regeneration together, with the ability to be all mounted on the same axis. Not only does 
this provide the potential for choosing any type of power sources but the added abilities of 
accessing enormous other regenerative systems such as described in pages 2, 3, 4, 14,15 etc. 
14-11-97 of the provisional patent And also "Wheels Within Wheels" 6-6-96 and see my 
Australian Patent* 

25 Fig 15B, 16B, 27B, 29B illustrate some options, which really shows there are unlimited 
other possibilities. The further option of hydraulic integration is extremely complimentary 
with this gear, with any suitable existing pump able to be integrated by modification. If 
chosen, the ability to inlet and outlet liquids is able to be actuated, for example by a 
stationary cage, see Fig 7. (See above) 

30 (See above Fig 24 and others). This first controlling stage can have, for example, hydraulic 
valves and timing methods to operate rather than just rollers as shown. Because this is being 
used as a speed control, as by controlling the flow in any way, we only need to control the 
first cage relative to the shaft Very accurate control can be available if required 
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Hybrid inputs can all be incredibly coupled in line as shown in Fig 24, 26A, 28B totally 
en one axis. The addition of a vane pump 27 in D6, F« 6 A and 3b pumping operation, as 
also shown in Fig 6D, (allowing ie. governor action) provides the feedback added control, 
or with the coupling from any suitable rotatable pump. (The ability to use the actual 
planetary drive to operate as a rotary piston engine is also greatly advantageous because of 
the inherent design, such as by allowing the outer body to run free with this three 
dimensional feature, which can allow the combining and accessing of the feedback). 
Alternatively, the system can be coupled from other axes as optionally shown, Fig 26B, 
27B,29B. If required a stationary cage can be incorporated to inlet and outlet fluids. 
Other added rotational forces can be combined and coupled, by the relative rotation of the 
feedback as shown and the total transmission can be duplicated for driving both wheels, 
with the added ability to access added internal or external storage systems such as 
accumulators, or regeneration abilities all on one axis. 

High torque contracting electric motors Fig 4, 14, 15, 16, 17 are seen as extremely 
efficient with one University searching for some way to implement 
and use their now proven advantages. By starting these motors then varying then- relative 
ratios in order to provide maximum torque, they men can provide high torque eventually 
reaching any optimum speed to suit the particular requirement Except for all the various 
ccmtra-rotating requirements, rotational forces could be designed to turn in the same 
direction, at which time, any possible wear is elirninated from foe gear as they reach 1 to 1 
ratios. This optional planetary type gear design can take advantage of this accessing even 
more efficiencies providing enormous power combined with optional hybrid design 
accessing the best of chosen power sources (also combines regenerative capabilities). See 
Fig above for many advanced methods described in this patent, pages 2, 4, 14, 15 etc. Solar 
energy systems can be likewise benefited as also can fuel cell power sources, see patent 
The inherent torque doubling nature of this gear can be captured by any chosen method, 
using hybrid designs and can former be designed to provide a means for the traveller 
returning home even though one source of energy has expired, or can provide non-polluting 
transport where needed 

Fl g 16 shows optional methods of incorporating chosen advantages. The ability to have 
chosen requirements can be chosen such as in Fig 6 A, 6C, wul be decided by foe application 
torque requirements, also relating to the particular hybrid and regeneration systems chosen. 
The hybrid source could be input onto the feedback shown as a clutch drum, this drum can 
be part of the regenerative system accessing any other stored energy. The drum may be 



65 



allowed to motor in order to provide regeneration or a reverse gear or a braking ability. 
Rg 15 Variations such as cage or outer body output depending on choice, as also with the 
number of cages chosen. See Wheels Within Wheels items 3, 4, and 12. 
Rg 14 shows one basic operation for the drives above, however optional contra-rotation 
abilities for devices such as fans can be achieved by varying me design. For example, by 
choosing either the cage or body as outputs where required, and also the relative number of 
rollers to scallops calculated for individual ratios and relative operation in both bodres, 
contra-rotation will be achieved. It is further able to integrate other rotational forces, and 

hybrid operation- . 
Kg 12 and Rg 5 illustrates methods of controlling steering and mobility functions for 
passengers and load. This can be for four wheel vehicles or more operations or for any 
type of m obile load correction (even three wheelers could be designed for leaning into 
corners). This is seen as a revolutionary step in total transport comfort and safety wrth 
enormous variables such as for every form of mobility. Any size of mobile is equally 
benefited, with the ability to provide totally new concepts. Safety and comfort combmed 
with the optional use of highly efficient and non-polluting drives, if chosen, as above. 
Rg 11 Other options, these other drawings show a variety of options which are mandy self 
explanatory, though the enormous advantage of being able to optionally provide almost 
every needed possibility for optional total control of mis transmission. 

Rg 9 Shows a typical simulation diagram for both designing methods for 
maximising the output from rotational input force/s, and also ongoing correctton 
to maximising the methods chosen. Or further combining two or more rotauonal 
speeds/sources through the gear, using variable . source/s for correction in order 
to maximise and extend maximum linear (or high torque) acceleration from mput 
rotational forces. Also evaluating and accessing the power from other sources 
such as stored energy and regeneration described in page 2, 3, 14, 15 etc. of 
both Provisional Patents from 14-1 W also Provisional of 18-9-98 and Patent 25-5- 
99, page 2, 4, 14, 15 etc. 
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WHEELS WITHIN WHEELS 6-6-1996 

Examples of flic uses for the multi drive gear are indicated in the following pages but is not 
limited to these applications 
1 FANS 

This gear has the ability to reduce the motor size to a quarter of the existing sizes in some 
commercial situations, which as a result, require much cheaper mechanical structure to 
accommodate them as well, the motors also being about a quarter of the price. With further 
built in advantages as follows: - 
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2. CONTRA-ROTATION 

Many uses for this feature, but for fens, brings with it the increase in efficiency of wind 
pressure of about 250% - 300% just for the extra cost of the extra impeller. 

3. COMPRESSORS 

S This device can provide a no-load start combined with a centrifugal clutch working at an 
extended range. Disadvantage- more parts are needed, but the wear would only occur on 
start up and the clutch would not get the wear of a conventional one, because of the gearing- 
NOTE new designs of compressors are described below. 

4. MINI-BIKES / GOKARTS ETC 

10 This gear combination/clutch would be able to provide a drive system somewhere between 
the present centrifugal clutch used, priced at $50 and the "Daff type transmissions selling 
for around $400. This gear, with centrifugal clutch is expected to be between $80 and $120. 
Wear only occurs when actually starting and stopping, but would be much less than the 
centrifugal clutch atone, due to this gear. NOTE: new alternate transmission designs are 

15 described below. 

5. STEERING WHEEL DRIVE for such things as AUTO PILOTS 

It provides a one piece unit with built in over-ride and clutch if required. Allowing the 
driving motor to be easily mounted and can also do away with linkages, chain drives etc. 
The advantage of being able to produce it from mm corrosive material can be very 
20 advantageous in salt air conditions. RUDDER DRIVES are also convenient to fit by using 
this gear at a pivot point 

6. PUMP COMBINATION 

There are several ways which this gear can provide displacement in order to provide a 
pumping action, either internally, or as an integrally manufactured part The pump can also 
25 provide SPEED CONTROL for the output drive of this gear output itself (as described 
further in this summary, which really only covers some of the uses thought of to date) 

7. LAWN MOWERS 

There are many alternative requirements for this product for such things as requiring just 
one motor with this gear to provide multiple outputs, directly on the aid of the motor shaft. % 
30 One output can drive the wheels at perhaps 40:1 ratio whilst another one (or more) will drive 
the blade/s at 6:1 and another to provide a reversing action. Many other drive options are 
available such as, two manually operated speeds and clutch can be easily achieved. 

8. WASHING MACHINE GEARBOXES 

These can be easily manufactured, of which I am Informed by the manager of a company 
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who claims to have manufactured 70% of Australian gearboxes in the past (they are now 
made overseas). This company now only has a small percentage of the market; they are 
very anxious to get involved with this gear as their manufacturing system ..is very 
complementary and cost effective for this gear. 

5 9. HIGHER TORQUE MOTORS 

Able to incorporate this gear to produce extremely efficient drive systems. The motor could 
utilise new types of magnets such as "rare earth"type which could be an integral part of the 
gear so that a maximum relative circumference providing maximum torque is available to 
optimise die drive and also may incorporate speed control by magnetic, mechanical and/or 

10 electronic means. 

10. UNIVERSAL EXTREMELY COMPACT HIGH RATIO REDUCTION GEAR 
This is very cost effective as it merely requires a duplication of the internal components 
which effectively are multiples of the chosen ratios. There is also the ability to provide 
multiple output and inputs where required as well, for such tilings as heterodyning. 

15 11. LIFTS 

Common cheap AC motors can be used utilising extremely low current controllers to 
smoothly supply optimum power to this gear, avoiding the high cost of modem solid state 
speed controls, in which all the current to control the motor has to be handled by expensive 
specialised equipment The alternative older systems for lifts required D.C. motors to be 
20 supplied by auxiliary, 'costly to install, maintain and run equipment', which are themselves 
being upgraded to these costly new systems, (which are also rapidly becoming obsolete as 
changes are planned and made). 
12 : AUTOMOTIVE 

Automatic transmission could use this gear and by simply extending the range of a 
25 centrifugal clutch or by the use of magnetic control (electronically or mechanically 
controlled) which would provide extremely low cost drives. The use of a torque feedback in 
our system is simpler than die recent French patent, and is also more feasible than the 
toothed epi-cycle type in their patent because we would not have to have a double reduction 
with this compact gear design. 
30 13. HELICOPTER 

Extremely compact lightweight propeller drives, phis the great advantages of contra-rof ation 
could not only provide more efficiency the added advantage of being able to control 
direction without the need for the present tail propeller* This could drive a simple one-man 
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machine or highly maneuverable and powerful craft 

14. DRILLING MACHINES 

Load sensing could allow for releasing or freeing operations. The ability to push other 
materials up or down is also unique, perhaps whilst drilling is in action. The ability to 
5 contra-rotate and provide a balancing and/or torque doubling, could be employed in perhaps 
delicate operations such as human body bone operations. 

15. SPACE TECHNOLOGY 

Could have light weight gears for almost any thing such as balancing or feed back sensing of 
lifting lids, or actions in space which usually need gravitational references. Extremely 
1 0 versatile maneuvering mobiles and robotics are possible, including climbing and walking. 

16. MEDICAL 

Implantable orthopaedic prosthesis could incorporate miniaturized variable speed gears, Le. 
for skeletal movement in joint replacement Materials could be inert tantalum, and together 
with a sealed gear would enable efficient performance. Reactive touch sensitivity could also 
15 be included. 

17. MARINE . 

There are several advantages with this gear over existing drives, the gear can provide a gear 
reduction at the tail shaft of the motor together with an optional clutch, or a reverse gear. A 
second gear can provide a reduction and a contra-rotating action on the propellers providing 
20 an expected 3 times the efficiency, combined with the ability to reduce the speed of die 

propeller/s which also allow for a more efficient propeller size. The option of using non- - 
corrosive materials, as well as possibly under- water use is also a great advantage. 

18. INDUSTRIAL 

Variable speed or fixed speed gearing, conveyor belts with ease of ratio changes, through to 
25 complex machinery. Lifting or measuring equipment can be simply made with optional 
vender type control for accurate operations with say, two inputs drives/motors, or load 
sensing can be provided. 

19. CRANES 

Automatic bad shifting by sensing the load with the inbuilt feedback provided, in order to 
30 keep the crane at the optimum point of balance. 

20. ROBOTICS 

The unique feedback can provide touch sensitive control for robotics. This can also allow 
for the equalising and balancing of loads, as an example animations can be made to climb 
stairs. 
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21. AGRICULTURE 

Many farm machines require simple low cost gearing and there could be numerous uses for 
a range of sizes available to the farmer, to say, wind-in fences, lift gales, lift machinery etc. 
The spraying of crops could have a very efficient system which would atomise the spray 
5 say, ejecting it out between contra-rotating fan blades providing a very wide coverage. 

22. MOTORISED WHEEL 

This unit has a demonstrable torque multiplying ability which has been partly used by the 
planetary or epicycle type motor wheel drives such as Eaton drives, and similarly to 
automatic transmissions in cars providing a greater accelerating than manually controlled 
10 gears. Because of the revolutionary compact and low cost nature of our design, one aim is 
now to exploit every variation of the powered motor wheel possible. 

23. LIFTING LIDS, OPENING GATES 

The difficulty experienced in the past has been the need to provide enormous power at the 
pivoting points to accomplish this, resulting in clumsy and expensive devices like rams, 

IS these are intrusive and space taking, not to mention that people can walk into them on 
windows etc. This gear provides an alternative to these devices and is able to be driven 
directly without having dangerous chains etc. Gates may be pivoted and using this drive, 
say, at the hinge centre,, compact operation is provided. Another option for FARM GATES 
could be to lift them at the end similar to a railway crossing, if fcis is operated by remote 

20 control, a fanner could see die opening gate from a distance. Such remote operations are 
able to be powered by battery and solar energy charging, allowing for low installation cost 
and maintenance free use for many years. 

24. BED LIFTERS FOR HOSPITAL AND HOME 

» 

This product makes it possible to provide removable bed lifting mechanisms which can be 
25 moved onto any existing bed. The only bed lifter available is built into the bed at present 
because of the large normal mechanics required as with the gate openers above. The cost of 
these beds are a minimum of about $2500. The Paraplegic Society liked my demonstration 
of the bed lifters which I demonstrated to some of their top people recently, they are waiting 
for some to test and also advised me to demonstrate it to the larger marketing organisations 
30 because they could see a great need for it One of the main advantages is to protect nurses 
backs when lifting patients up. 

25. TRAIN DRIVE 

Great advantages including flywheel effect described in information contained on page 6 of 
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Document 1 (Variable Speed Gear). 
26- POWER TOOLS 

The required drive can be directly mounted on the motor shaft making it easy to support 
without other gearing necessary because of this product's simple principle, A clutch may be 
5 manually operated such as a squeezing action or automatically provided. This clutch may 
provide a combination of over-load protection and speed or sensitivity control coupled to 
maximum torque. 

27. DENTAL/MEDICAL TOOLS 

As above and can provide compact ox miniaturisation combined with a touch sensitive 
10 feedback to control torque, 
29. STAIR CLIMBING 

This has proved very difficult in the past for animation, but by using feedback of the legs to 
balance and lift file body evenly die two relative legs (as an example) could provide balance. 
SO. DIFFERENTIAL 
IS The wheels on the road work like the feedback to each other and thereby can keep the wheel 
speed to a chosen relative RPM 

31. MICRO-MACRO 

Because of our computer program and design it would be easy to make in micro sizes. The 
design makes powerful smaller drives, the larger the size, the more cost effective this 
20 product can be. 

32. RATIOS 

This gear has die ability to change or add more ratios and outputs using different inserts. 

33. RESCUE WINCHES 

These could lift the load according to the weight. 
25 34. SKYSCRAPER ESCAPER SYSTEMS 

These could automatically dutch or slow the descent as the weight increases. 

35. AUTO-WINDOW WINDERS 

Could do away with the old toothed semi-circle winders. 

36. PROPELLER 

30 The propeller pitch can he controlled by the feedback to get maximum thrust 

37. WINDMILLS 

These can start to turn sooner if the rotor blade/s are at a greater pitch, to start or 
alternatively contra-rotating blades. The front blade can be used to simply start the 
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momentum of the rear before there is enough wind speed to start the load as the wind 
increases, the rear blade slows down and instantly there would be torque supplied to load. 

38. BICYCLES 

The torque doubling feature could be used to provide two speeds or other mechanical torque 
5 advantages. ( 

39. EXERCISING GYM EQUIPMENT 

Could give auto equalising to arm reactors or leg or body balancing. Could also provide 
rowing simulator with accelerated water splash baths. Weights could be reduced 
substantially. 

10 40. TOYS AND RIDE-ON EQUIPMENT 

An endless list of these could use the compact low priced advantage of flits product, making 
many exotic and unique features possible. 

It will be appreciated that modification and alteration can be made to the present invention 
IS as described above without departing from the inventive concept as defined in the following 
claims. 
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CLAIMS 



CLAIM 1 

A variable ™«™ I mrd around one centnl Trh and, able to control and 

fegjbac* ft™ or *- — Sttia ^ comprising an input and an 
output; a differential mechanism having a first access, a second access, and a third access, 
Ae differential mechanism defining a first transmission ratio and a second transmission 
ratio, me rotational speed of the output relative to that of the input yaryjng dunng 
operation according to the second ratio than during operation according to the first ratio 
selective coupling means comprising at least a first selective coupling means for effecting 
the change from the first ratio to the second, the first selective coupling means havmg ; a 
driving member and a driven member and being of a type which allow* relative angular shp 
between the driven member and the driving member as a function of torque transmitted 
between the members and rotational speed of the driving members; means for cormectmg 
m e input of the transmission to the driving member of a first selective coupling means 
independently of any of the accesses of the fin* side of a double differential 
mechanism; means for connecting the output of the transmission to the first access of *e 
ft^sye_o£a double d ifferential mechanism; meang^forcr^rrtinr the driven member 
« flg ^ counting means to the second^c^^^L^de^a ^ 

,h»-n- mechanism: means for connecting the input of the device to the thud access of 
fts firgt «ide of a double differential mechanism independently of the first selective 
coupling means; and means for preventing the second access from rotating backwards 
during operation according to the first transmission ratio ^a^m^sLMmmon 
gyp driving a load wi* the first sun-gear bri ng ab je to be toothed, c^p ast^or 

any design b«vin g - double ring — **** * 
^ and do-"- wr» nndtinlier ^rrHn ,11 of the differential c^nujonentsjis 
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contained within a single housing which is in itself a part of the first stage differential, 
with the ability to support and be integral members inside or outsi de of t he driving 
source or sources or with the load, being able to share lubrication, and farther able to 
provide automatic speed and governing abilities because the rotation speed of the 
double differential has fixed ratios relative to die power source and fixed ratios relative 
to the load, therefore, unlike all previous technology, is able to pro vide self contained, self 
regulating transmission systems with in-built or external centri fugal clutching or pumping 
and governing in order to control the second sun ge ar which control provides the second 
driving transition for the load to reach a maximum design ratio, when the sun gear is 
sto pped whereby more than one input source or load is able to be integrated, as also are 
more dynamic extensions able to be coupled with m ^ans for reversing the load and having 
stationary references from either end for one w av braking clutching control or freewheeling, 
CLAIM 2 

A variable transmission system as described in Claim 1 where the internal reverse direction 
of rotation may be provided by means such as a roller cage having fewer rollers than number 
of scallops in the scallop ring than in die normal direction roller cage, which cage requires 
more rollers than scallops, alternatively, a suitably designed planetary type of pump having 
fewer rollers than scallops can be used in a similar method providing similar internal reverse 
direction of rotation, with or without retaining die pumping ability, or any other planetary 
design able to provide die internal reverse ability such as a planet carrier supporting pairs of 
toothed planet wheels between the sun gear and ring gear for reversing 
die carrier direction, these will be referred to as reverse cages, 
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wherein they can be coupled, with provision for one or more inputs and outputs, 
incorporating the body which is able to be extended and/or laminated to another body, 
and is able to rotate about a fust axis coincident with the axis of the body, with a first 
toothed ring gear or scallops ring gear, a second or more set of scallops on its internal wall, 

S or alternatively, with toothed ring gears, or similar, able to be laminated or fixed to the 
body of a first inner ring gear, to suit these and other designs of planetary gears, yet being 
able to remain as a single body, having a central shaft co-axial with the body and able 
to rotate about the first axis, a first inner reverse cage, partially or wholly enclosed by the 
body and constrained to rotate about the first axis, a second outer cage, being partially 

10 or wholly enclosed by the body and constrained to rotate about the first axis, with a 
first inner cam, or planet wheel fixed to the central shaft between the central shaft and the 
first inner reverse cage a second outer cam, or toothed planet wheel, between the central 
shaft and the second outer cage, or planet carrier constr ai ned to rotate about the first axis, 
with a first inner set of rollers constrained by the first inner cage or reverse cage to be 

15 between the first inner cam and the first inner toothed ring gear or set of scallops of the 
body, having one less number of rollers than scallops, with a second outer set of rollers 
constrained by the second outer cage to be between the second outer cam and the second 
outer set of scallops of the body having one more roller than scallops, wherein the first 
inner cage, or reverse cage and the second outer cage are fixed to each other so as to be 

20 constrained to always rotate at the same angular velocity and in the same direction forming a 
double cage rotating in the reverse direction to the direction of the first inner cam or planet 
wheel, and being able to be about the first axis, wherein the double reverse cage, in Fig 6D, 
6C, 6 A, 4 A, 6, is able to have any chosen alternative planetary design, such as toothed 
planet carriers for either side, able to be used instead of the second outer cam shown in Fig 

25 6 A, which can be used within a crown ring gear, itself being fixed to the left hand side of the 
first body, wherein the body is able to rotate in as many full rotations as required 
in either direction for coupling to the load, with a further provision to extend or laminate the 
first body, by fixing another planetary body onto the right hand side of the first 
body, making provision for a number two inner cam, sun gear or planet wheel fixed to the 

30 central shaft, able to be about the first axis, wherein the number two cage or planet carrier is 
between the cam and body, in order to provide dynamic extensions to the particular design, 
or for centrifugally equalising or circulating any contents, or in order to enhance progressive 
control, governor action, loading up, or any overdrive features, being extended by the added 
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cage, of any type, wherein the body, double reverse cage and outer cam, will rotate in a 
reverse direction when a torque is applied to the central shaft, with the added cage held 
stationary* which cage can alternatively be multiple incorporating any number of cams. 
CLAIM 3 

A variable transmission system using the three known common planetary components, 
including a sun gear, planet wheel or cam, together with a planet carrier or roller cage of any 
design, with a crown ring gear or scallop ring of any design used as a body and providing 
the normal external reverse rotation of the body, whether toothed, roller or other design with 
similar direction of rotation operation, being integrated with or coupled to, internal reverse 
direction of rotation planet carriers provided by means such as, a roller cage having instead 
fewer rollers than number of scallops in the scallop ring than in the before-mentioned roller 
cage, which cage requires more rollers than scallops, alternatively, a suitably designed 
planetary type of pump having fewer rollers than scallops can be used in a similar method 
providing similar internal reverse direction of rotation, with or without retaining the 
pumping ability, or any other planetary design able to provide the internal reverse ability 
such as a planet carrier supporting pairs of toothed planet wheels between the sun gear and 
ring gear for reversing die carrier direction, these will be referred to as reverse cages, 
wherein they can be coupled, with provision for one or more inputs and outputs, 
incorporating the body which is able to be extended and/or laminated to another body, 
and is able to rotate about a first axis coincident with the axis of the body, with a first 
toothed ring gear or scallops ring gear, a second or more set of scallops on its internal wall, 
or alternatively, with toothed ring gears, or similar, able to be laminated or fixed to the 
body of a first inner ring gear, to suit these and other designs of planetary gears, yet being 
able to remain as a single body, having a central shaft co-axial with the body and able 
to rotate about the first axis, a first inner reverse cage, partially or wholly enclosed by the 
body and constrained to rotate about die first axis, a second outer cage, being partially 
or wholly enclosed by the body and constrained to rotate about the fust axis, with a 
first inner cam, or planet wheel fixed to the central shaft between the central shaft and the 
first inner reverse cage a second inner cam fixed to the centre shaft between die central 
shaft and the second inner cage, constrained to rotate about the first axis, with a first inner 
set of rollers constrained by die first inner cage or reverse cage to be between die first inner 
cam and the first inner set of scallops of the body having one less number of rollers than 
scallops, a second inner set of rollers constrained by the second inner cage to be between the 
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second inner cam and the second set of scallops of the body having one more number of 
rollers than scallops, or alternatively other common planetary designs can be used instead 
for the second inner cam such as a toothed planet wheel and planet earner which can be 
used within a crown or ring gear itself being fixed to the first body, of any type, with the 

5 ability to extend either side of the body, wherein the body is able to rotate as many full 
rotations as requited in either direction for both static and dynamic requirements being the 
result of chosen relative numbers of cages and chosen ratios of rollers, cages and bodies, 
with die further provision for body extensions to provide for multiple concentric inputs and 
outputs using for example various combinations of cages with cams, with the further ability 

10 for alternatively combining the advantages and operations of the double cage with its second 
outer cam, or planet wheel, as described in claim 1 and 2. 
CLAIM 4 

A variable transmission system as in claim 1 to 3 suitable for low speed or very high speed, 
not needing a body frame, with dynamically configurable variable ratios of input to output 

15 and having one or more inputs and outputs and with aO components free to rotate about its 
axis, wherein the components comprised by the transmission can move, with rotation of one 
or more of its inputs and outputs, with relative angular velocities with respect to each other 
that are substantially less than the angular velocities, about the axis, of the components with 
respect to a point fixed in space, thus providing efficient conversion of torque without losses 

20 normally associated with having components that are in contact with one another, moving at 
high speeds relative to each other. 
CLAIM 5 

A variable transmission system as in claim 1 to 4 which is dynamically configurable with 
variable summation or subtraction of variable input energies, also having all the rotational 

25 input and output forces on one axis, including means for internal and external regeneration 
and accumulation of fluids, gasses, liquids and other means, with unlimited choice of 
internal or external clutching mechanisms whether hydraulic, pumping, mechanical, 
magnetic, including centrifugal or governor action with many options, such as one way 
clutches with the choice of progressive clutching, or high speed controlling of the couplings 

30 such as with polymers and electronic remote control with the ability to couple multiple types 
of energy sources, rotational forces and/or regenerative forces in series using common shafts 
if chosen, or multiple shafts in series. 



72/6 

CLAIM 6 

A variable transmission system, as claimed in any of the Claims 1 to 5 or substantially as 
described herein or with reference to any drawings in order to access and return energy from 
any other axes as well, together with internal or external regeneration and accumulation. 
5 CLAIM 7 

A variable transmission system, as in claim 1 to 6 with a first inner cam and a first body 
able to include pumping if requited, there being die further ability to incorporate a second, 
No. 2 inner cam fixed to die centre shaft in order to extend any required operation by 
combining a second cage able to also include pumping if required, with the added ability to 

10 have an body extension, directly coupled to die first body forming one single body, 
providing added optional abilities and/or dynamic enhancement allowing one-ended support 
for transmissions by a stationary or controllable cage so that die opposite end does not need 
s u pport with die outputs available between the opposite side body and cage, able to provide 
equal contra-rotation or any required ratios, allowing for airy type of rotational, 

15 reciprocating or other controlling methods concentrically and also through the centre of the 
centre shaft, with the further ability for bodies to be separated, operating independently so as 
to provide for additional control on die separated bodies as well as described and as in die 
drawings, with the further provision for body extensions to provide for multiple concentric 
inputs and outputs using for example various combinations of cages with cams, with the 

20 further ability for alternatively combining the advantages and operations of die double cage 
with its second outer cam, or planet wheel, as described in claim 1 and 2. 
CLAIM 8 

The variable transmission system of any of the Claims 1 to 7 wherein a torque available 
from an output of the body can be at a maximum when die angular velocity of die body is 
25 zero and the torque decreases as the angular velocity of the body increases. 
CLAIM 9 

A variable transmission system as in Fig 1 to 8. having a double planet carrier cage for 
reverse operation, which mav alterna tively use other planetary designs such as toothed 
planet carriers with double planet wheels in die first inner carrier and normal single planet 
30 wheels in the second outer carrier, or any other planetary design mav be combined _or 
different planetary designs used able to achieve similar operations, where the number of 
rollers in the first inner set of rollers and the number of scallops in the f irst inner set of 
scallops having been set such that the first inner cage would rotate with a lesser angular 
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velocity than the central shaft when the central shaft is caused to rotate through application 
of a first externally supplied torque and wore the body to be fixed through application of a 
sccor«l external* suppfi^ 

the number of scallops in the second outer set of scallops having been set such that the 
second outer cam, planet wheel, or sun gear, rotates with a greater angular velocity to that 
of &e first inner ca^ were fte body to be fixed through application of the second externally 
supphcdtoiojw while the first external* 
CLAIM 10 

A triable tnmsnussion system as in any of the Oanns 1 to?, of rotters 

mth* first irn^ set of roBe^ 

such that the doaHe first irmer cage rotatesin^ ^ 
the central shaft and wim an angular velocity wnidt is 1/N ^ of tte centra! shafi. 
measured with the body stationary, where N is a number which can be determined from the 
number of rotten, in the first inner set of rollers and ^ number of scalk^ m tte first irmer 
set of scallops, the number of rollers mthc second enter cage and d^mnnber of scaflopsm 
the outer set of scallops is set such mat the second outer cam, or i^etw^Lwffl rotate m 
the reverse direction to that of the rotation of me cenlial shaft and ^fe an angular vdochy 
^inchisM/Nofthatofttecer^ 

number which can be determined ftom nte nurnber of xotters m me second enner set of 
rollers and the number of scallops in the second onter set of scallops, wifc similar 
calculations being able to be made if toothed or other planetary designs are used or 
combined. 

CLAIM 11 . — 

A 'variable transmission system, as claimed in Claim 10, in which when a first motor drrve is 
connected tome central shaft causmg tl« central shaft to 
1 a second motor drive is connected «~ «« « 

central shaft to rotate m me reverse dax^ 

velocity A2 ~ M x M / K me body wffl not rotate and furmermore, variation of the speed of 
mefirst motor drive or the second motor drive or iKTmsuehmat A2isnoteo^to AlxM/ 
Nw* cause the bodytomovewim^ 

behvccnAlandA^ providing the means of precise control ^angular velocityand anguhrr 
position of me body, and a torque advantage in the torque available at the body over me 
torques ftom the first and second motor drives. 
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CLAIM 12 

A variable transmission system, as in any of the Claims 1 to 11, an input wherein there 
being a pomp connected to the central shaft which pressurises fluid which in turn increases 
the loading between the body and the chosen component pumping design of the second 
outer cam, or chosen component pumping design of a planet wheel within a double 
cage/planet carrier, so that when the centre shaft turns faster the pump pumps faster and die 
load or coupling between die body and die second outer cam is therefore increased, 
increasing die loading on the central shaft which tends to slow the centre shaft, there being a 
chosen pressure regulating point, or any other type of internal or external control, allowing 
the centre shaft to vary die rotation of the body, which will centrifugally provide greater or 
lesser loading allowing the dynamic ability for centrifugal action to allow for various 
governing and speed controlling operations to work in a self regulatory manner, providing 
fully self contained control, with the loading between the body and die second outer cam 
reducing allowing the increase in speed of the centre shaft, allowing the driving source to 
gain speed thus providing higher torque, there being many methods of control due to the 
dynamic operation of this transmission. 
CLAIM 13 

A variable transmission system, as in any of the Claims, 1 to 12, and further incorporating 
any number of cages able to rotate about die first axis and each cage wholly or partially 
enclosed by the body, means between the central shaft and any number of die cages, means 
between die body and any number of die cages, means between the cages in any sets of 
combinations of any of die cages, wherein each input and each output is applied to or taken 
from one of die body, the central shaft and any number of the cages, and application of a 
first torque to die central shaft causing the central shaft to rotate about die axis while torques 
are applied, about the first axis, to any number of the cages will cause at least one of the 
cages and the body to rotate and, furthermore, variation of one of the torques between zero 
and a maximum value will cause a variation of the ratio of the ang u lar velocities of the 
central shaft and the body through the. actions of the means. 
CLAIM 14 

A variable transmission system, as in any of the Claims 1 to 13 , and mcoiporating a 
reactive "third-dimensional feedback** or "dynamic** means, wherein die variation of the 
angular velocity of the central shaft causes a variation of die amount of torque applied to the 
second outer cage by die bodty through the action of the reactive tt third-dimensional 
feedback* 1 or dynamic means. 
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CLAIM IS 

A variable transmission system, as claimed in Claim 1 to 14, wherein an increase in the 
angular velocity of the central shaft produces an increase in the amount of torque applied to 
the second outer case by the body through the action of die reactive "third-dimensional 
5 feedback" or "dynamic" means. 
CLAIM 16 

A variable transmission system, as in any of the Claims 1 to 15, and also incorporating a 
reactive "third-dimensional feedback" or "dynamic" means, wherein the variation of die 
angular velocity of the second outer cam causes a variation of the amount of torque applied 
10 to die first inner cage by die body through die action of the reactive "third-dimensional 
feedback" or "dynamic" means. 
CLAIM 17 

A variable transmission system, as claimed in Claim 16, wherein an increase in the angular 
velocity of the second outer cam produces an increase in the amount of torque applied to die 
IS first inner cage by the body through die action of the reactive "third-dimensional feedback" 
or "dynamic" means. 
CLAIM 18 

A variable transmission system, as claimed in any of die Claims 1 to 17 and incorporating a 
reactive "tturd-dimensional feedback" or "dynamic" means, wherein the variable input 
20 angular velocity of die first inner cam is varied according to the angular velocity of the 
output through the action of the reactive "third-dimensional feedback" or "dynamic" means. 
CLAIM 19 

A variable transmission system, as claimed in any of die Claims 1 to 18 and incorporating a 
reactive fhird-dimensional feedback means, wherein the variable input angular velocity of 
25 the second outer cam is varied according to the angular velocity of die output through die 
action of die reactive " third-dimensional feedback" or "dynamic" means. 
CLAIM 20 

A variable transmission system, as claimed in any of the Claims 1 to 19 and also 
incorporating a means of staring and returning rotational and accumulated energy of the 
30 system in which the transmission is incorporated, there being provided various and/or 
progressive means of coupling between transmission components and input rotational forces 
so as to couple to the second outer cam, the double cage the shaft, or any specially designed 
cage or body for different described operations with different types of coupling methods 
such as various clutches and/or polymer actions, including high speed switching. 



72/9 

CLAIM 21 

A variable transmission system, as claimed in Claim 20 in which the means of storing and 
returning rotational energy is in the form of a flywheel, with a significant moment of inertia 
and either housed within the body, or without the body, with the option of substituting the 
flywheel, or adding to it with any other forms of stored energy such as 
starter/generators/motors or similar, superchargers, lifting weights, coil springs, there being 
provided various and progressive means of coupling between transmission components and 
input rotational forces so as to couple to the second cam, the double cage the shaft or any 
specially designed cage or body, for different described operations with different types of 
coupling methods such as various clutches and/or polymer actions, including high speed 
switching. 
CLAIM 22 

A variable transmission system, as claimed in Claim 20 in which die means of storing and 
returning accumulated energy internally or externally is in the form of gasses and fluids 
providing lubrication, control, cooling, filtering and cushioning or eliminating metal to 
metal contact on any materials, with alternative means of control, either totally self 
contained with means of automatic or centrifugal actions or with a stationary component 
with means of passing energy when required, there being provided various and progressive 
means of coupling between transmission components and input rotational forces so as to 
couple to die second cam, die double cage the shaft or any specially designed cage or body, 
for different described operations with different described types of coupling methods such as 
various clutches and/or polymer controlling actions, including for high speed switching. 
CLAIM 23 

A transmission system, as claimed in Claim 20 in which die means of storing and returning 
rotational energy is in the form of an electrical generator and motor, and electrically 
connected to a means of storing and returning electrical energy when required to do so, there 
being provided various and progressive means of coupling between transmission 
components and input rotational forces so as to couple to the second cam, die double cage 
the shaft or any specially designed cage or body, for different described operations with 
different types of coupling methods such as various clutches and/or polymer actions, 
including high speed switching. 



72/10 

CLAIM 24 

A variable transmission system including a torque multiplier with an input to output 
ratio that is continuously variable between a fust ratio and a second ratio, comprising 
a first epicyclic gear consisting of a first sun gear, a first planet carrier carrying a first 
set of planet gears and a first ring gear, arranged such that the planet carrier would, if 
allowed, rotate in the opposite direction to the rotation of the sun gear and with a fixed 
ratio of angular velocities of the first sun gear and the first planet carrier if the first 
ring gear is held fixed; 

a second epicyclic gear consisting of a second sun gear, a second planet carrier 

carrying a second set of planet gears and a second ring gear such that the planet 

carrier would rotate in die same direction as the rotation of the sun gear and with a 

fixed ratio of angular velocities of the second sun gear and the second planet carrier if 

the second ring gear is held fixed; 

a first input/output means fixed to the first sun gear; 

a second input/output means fixed to the second sun gear; 

a first input/output means connected to die ring gear; 

a reference means for reference to a zero of angular velocity; 

a unidirectional means, fixed to the reference means, arranged to prevent the rotation 
of the first and second planet carriers in a direction opposite to that of the first sun 
gear; and 

a variable clutch means to vary engagement between die second input means, along 
with the second sun gear, and an dement of the transmission whose angular velocity is 
not in the direction opposite to that of the input means; 
wherein; 

the first and second ring gears are fixed together in sufch a way as to constrain the first 
ring gear to have substantially the same angular velocity as that of the second ring gear 
at all times; and 

the first and second planet carriers are fixed together in such a way as to constrain the 
first planet carrier to have substantially the same angular velocity as that of the second 
planet earner at all times, whereby there is formed a double differential action and 
the first ratio is attained when the first sun gear is rotated along with the input means, 
the variable clutch means is disengaged and the first and second planet carriers arc 
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stationary, prevented from rotating in the direction opposite to that of the input means 
by the unidirectional means; 

the second ratio is attained when the variable clutch means is engaged so as to cause 
the first and second planet earners to rotate at the same angular velocity as the 
element of the transmission whose angular velocity is not in the direction opposite to 
thai of the input means; 

the input to output ratio is variable continuously between die first ratio and the second 

ratio through varying a degree of engagement of the variable clutch means; 

the an gular velocities of the first output means and one of the input means being 

continuously variable by varying the angular velocity of the other input means; and 

die first and second sun gears, the first and second planet carriers and the first and 

second ring gears are able to rotate about a first axis of the transmission. 

CLAIM 25 

A variable transmission system in the form of a torque multiplier with an input to 
output ratio that is continuously variable between a first ratio and a second ratio, 
comprising; 

a first epicyclic gear consisting of a first sun gear, a first planet carrier carrying a first 
set of planet gears and a first ring gear, arranged such that the angular velocities of the 
first sun gear, the first planet carrier and the first ring gear obey the relationship 
expressed by a first equation, 

wherein ^ represents the angular velocity of the first planet carrier, ©ring represents 
the angular velocity of the first ring gear, cOcooK represents the angular velocity of the 
first sun gear and is a constant whose value is determined by the arrangement of 
the first sun gear, the first planet carrier and the first ring gear; 

a second epicyclic gear consisting of a second sun gear, a second planet carrier 
carrying a second set of planet gears and a second ring gear arranged such that the 
angular velocities of the second sun gear, the second planet carrier and the second ring 
gear obey the relationship expressed by a second equation, 



72/12 

wherein represents die angular velocity of the second planet carrier, ©ring represents the 
angular velocity of the second ring gear, a> CBmN represents the angular velocity of the second 
sun gear and Rm is a constant whose value is determined by the arrangement of the second 
sun gear, the second planet carrier and the second ring gear; 
S a first input/output means fixed to the first sun gear, 

a second input/output means fixed to the second sun gear; 

a first input/output means connected to the ring gear; 

a reference means for reference to a zero of angular velocity; 

a unidirectional means, fixed to the reference means, arranged to prevent the rotation of the 
10 first and second planet carriers in a direction opposite to that of the first sun gear; and 

a variable clutch means to vary engagement between the second input means, along with the 
second sun gear, and an element of the transmission whose angular velocity is not in the 
direction opposite to that of the input means; 
wherein; 

15 the first and second ring gears are fixed together in such a way as to constrain the first ring 
gear to have substantially the same angular velocity as that of the second ring gear at all 
times; and 

the first and second planet carriers are fixed together in such a way as to constrain the first 
planet earner to have substantially the same angular velocity as that of the second planet 
20 carrier at all times; 

the first ratio is attained when the first sun gear is rotated along with the input means, the 
variable clutch means is disengaged and the first and second planet carriers are stationary, 
prevented fiom rotating in the direction opposite to that of the input means by the 
unidirectional means; 

25 the second ratio is attained when the variable clutch means is engaged so as to cause the first 
and second planet earners to rotate at the same angular velocity as the element of the 
transmission whose angular velocity is not in the direction opposite to that of the input 
means; 

the input to output ratio is variable continuously between the first ratio and the second ratio 
30 through varying a degree of engagement of the variable clutch means; 

the angular velocities of the first output means and one of the input means being 
continuously variable by varying the angular velocity of the other input means; and 
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the first and second sun gears, the first and second planet earners and the first and second 
ring gears are able to rotate about a first axis of the transmission. 
CLAIM 26 

A variable transmission system, as in Claim 25, wherein the first and second epicyclic gears 
are of the roller bearing type and the constant R N is equal to the number of sets of rollers in 
the first epicyclic gear and the constant R M is equal to the number of sets of rollers in the 
second epicyclic gear. 
CLAIM 27 

A variable transmission system, as in Claim 24, wherein the second input means is 
connected to a feedback means which varies the angular velocity of the second input means 
according to the angular velocity of the output means. 
CLAIM 28 

A variable transmission system, as in Claim 25, wherein the second input means is 
connected to a feedback means which varies the angular velocity of the second input means 
according to die angular velocity of the output means. 
CLAIM 29 

A variable transmission system, as in Claim 26, wherein the second input means is 
connected to a feedback means which varies the angular velocity of the second input means 
according to the angular velocity of the output means. 
CLAIM 30 

A variable transmission system, as in Claims 24, 25, 2d, 27, 28, and 29, wherein there is a 
one way clutch which prevents the negative rotation of the first input means. 
CLAIM 31 

A variable transmission system, as in Claims 24, 25, 26, 27, 28, 29, and 30, wherein there is 
a variable clutch means between the second sun gear and the second ring gear. 
CLAIM 32 

A variable transmission system, as in Claim 31, wherein there is a variable clutch means 
between the second sun gear and the second planet carrier. 
CLAIM 33 

A variable transmission system as in Claim 31 whereby there is a variable clutch means 
between the second sun gear and a fixed reference point within the machine in which die 
transmission is mounted. 
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CLAIM 34 

A liable transmission system, substantially as described hereu, 



CLA1M35 • ™ tem . substantially as described herein with reference to any 

A variable transmission system, suDstannauy *» 

or more of the accompanying drawings. 
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ABSTRACT 

A gear ratio set including a centre shaft, cage and outer body. A first member is between the 
centre shaft and the cage for communicating movement therebetween, and a second member 
is between the cage and the outer body for communicating movement therebetween. Upon 
rotation of one said component (shaft, cage or outer housing) at least one of the remaining 
components is caused to rotate. The output from one component (shaft, cage, or outer 
housing) is such that variation of a load between zero and a maximum value corresponds to 
variation of the ratio of the angular velocity between the other two or more components. 
This variation is achieved by a second input or braking effect 
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CAN BE COMPLETE TWO WHEEL TRANSMISSION, POWER SOURCES 
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REFER PATENT AND PARTICULARLY PAGES i e 27, 29, 62, 63, 64. 
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